








This front wheel TIMKEN Bearing mounting has 
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been a "standard" for many years. Some of the 
reasons for the successful performance of this 
mounting are listed below. These points, while 
general in nature, are good ones ‘‘o follow when 
drawing up front wheel designs. 


I. The bearings are mounted so that the larger 


3. 


ends of the tapered rollers of each bearing are 
pointed away from the opposing bearing. This 
results in maximum stability—a necessary feature 
for front wheels where the distance between 
bearings is short. 


The cones are fitted loose on the shaft. This per- 
mits the cone to creep, thereby changing the 
load zone on the cone. This assures longer, more 
dependable bearing service. 


Because front wheels are grease lubricated the 
bearings are loose adjusted. However, the wheel 
should have no perceptible end play. 


The TIMKEN Bearing is the ultimate in tapered roll- 
er bearing design, manufacture and performance. 
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Maetas today are tops in all-round versatility 
and utility, thanks to new alloys and improved 


methods of manufacture. But more than modern 
metals is required to put a product across, also 
needed are the surface and dimensional perfection 
that make every metal 100° functional. You can 
insure such results and more too—close accuracy, 
fine finish, plus increased production—by borizing 
on Heald Bore-Matics. 


Practically every type of metal known can be 
borized with extremely satisfactory results—in- 
cluding brass, bronze, aluminum, zinc, copper, 
lead, cast iron, and both low and high carbon 
steel. In fact, even heat treated stainless steel 
Rockwelling as high as 53 "'C'' has been borized 
with good results. Regardless of what metal is 
used in your product, Heald Bore-Matics can make 
that metal more efficient through improved accu- 
racy and finish. Let us tell you how. 


*The process of precision finishing with 
single-point diamond or carbide tools 
on Heald Bore-Matics. 
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This ad still stands 


Back IN 1936 the industry chuckled at the 
Borg & Beck ad shown above—and learned 
that the clutch it advertised would live up 
to the promises made for it. 

In the five years that have passed the 
product has been constantly improved in 
both performance and construction. It is, 
today, a skillfully engineered and preci- 
sion-built answer to your latest clutch 
problems. And Borg & Beck, now as 
always, continues to give you the utmost 
in cooperation. 

So, in its pledge of service, the ad still 


stands. 


Borg & Beck Division, Borg-Warner Corporation 
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Coupes Rise in Favor 

While the two-door sedan remains 
the favorite body type for low pri-ed 
cars and the four-door family sedan is 
still the leader for higher priced lines, 
the modern coupe that has brought the 
ramble seat inside, has plummeted to 
second place in both instances, accord- 


ing to reports from Chevrolet and 
Buick. 
During the first quarter two-door 


sedans accounted for 44.9 per cent of 
Chevrolet’s production, while the five- 
passenger coupe mounted to 24 per cent 
of the total, nosing out the four-door 
sedan with its hold on 22.9 per cent of 
the production. Business coupes ac- 
counted for 6.5 per cent and  con- 
vertible coupes, 1.6 per cent. 

During Buick’s 1941 model produc- 
tion year four-door sedans have ac- 
counted for only 56 per cent of the total 
as against 69 per cent a year ago, while 
coupe produ:tion, including the popular 
sedanet model rose from 17 to 37 per 
cent of the total. Even including the 
output of last year’s two-door sedans 
the ratio of all two-door closed models 
is 37 per cent this year to 25 per cent 
last year. Convertible coupes, show- 
ing a 103 per cent gain, accounted for 
5 per cent of the total. 


Motor Industry 
Supports | in 7 


One out of seven workers in the 
United States are directly or indirectly 
supported by the automobile industry, 
according to the National Automobile 
Dealers Association, which reports that 
6,500,000 people are so employed. The 
figure includes 447,000 employed in the 
manufacture of motor vehicles, bodies 
and parts, 440,500 in automotive 
retail establishments, 176,393 in service 
shops, 467,000 in filling stations, and 
222,821 in other automotive retail and 
wholesale functions. The balance of 
the six and a half million are em- 
ployed by the petroleum industry, high- 
way departments, raw material sup- 
pliers and as truck and bus operators. 
Not included are other thousands work- 
ing in parking lots, tourists camps, 
automobile clubs, hotels and restaurants 
where at least the major part of their 
livelihood comes from the motor car. 
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Hamilton Propellers Planned 

Accelerated Production G10 
As the principal supplier of propellers for high horsepower airplanes, 
the Hamilton Standard Propellers found themselves well positioned to 
meet the much greater demands of the Defense Program. Even in their 
unique position in the industry, however, they found that the pace would 
be much higher than anything that had been previously experienced. 
How they met the problem and planned themselves out of their difficulties 
is told in this article. 


Design Features of the German 

DB-GOI-A Aireraft Engine 616 
Raymond W. Young presented at the SAE Summer Meeting some inter- 
esting comparative figures of performance and specifications of this 
engine and other designs and makes of similar size. Other reports from 
the Summer Meeting and of interest to those in the aircraft field will be 
found on page 619. 


The Stromberg Injection-Type Aircraft Carbureter 620 
Diagrams, drawings and text are most complete in the description of 
this carburetor. The drawings are most complete in details, and the 
description makes it all easy to understand. 


Pca 


Defense Theme Dominates 8.A.E. Summer Meeting 607 
Each year at this SAE meeting engineering minds of the automotive 
world get together and ofttimes new ideas first see the light of day. In 
this article and the accompanying abstracts of papers presented are some 
of the highlights of these ideas as they were presented at White Sulphur 
Springs. 


What's Been Done in a Year 608 
The tempo of the defense work has been quickening during the recent 
months, and what has been accomplished in some plants makes the data 
around which this article was written. It is interesting and in some points 
even surprising. You must read it. 


Praercion 


Cartridge Case Manufacture at Guide Lamp 634 
Many plants in the country have diverted their usual endeavors to defense 
needs. In the automotive field the Guide Lamp plant has made some out- 
standing accomplishments in this direction and have adapted their shop 
procedure to meet demands. This article shows how a job well done was 
consumated. 





OPACS Establishes 


schedule, a transportation unit was 


Transportation Unit 


While Government labor economists 
were busy predicting that employment 
in major defense industries will have 
to be increased substantially if the de- 
fense program is to be carried out on 


established in the mushrooming Office 
of Price Administration and Civilian 
Supply under Mr. Henderson’s direc- 
tion. Its job will be to “avert unjusti- 
fied increases in transportation costs 
as the defense program gets under 
way.” 
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MANUFACTURERS FOR OVER 30 YEARS 


Electric Propelled INDUSTRIAL TRUCKS 
THE ACCEPTED “STANDARD” BY 


METAL WORKING INDUSTRIES— 


For Low-Cost...Dependable...Safe 
|. . » Skid Transportation Systems... :73°3,,"2ruston 


skid loads. H nd- 
“AUTOMATIC” three and five ton low and high lifts have earned the 34 pistfarm 58” long, & 
wide acceptance by Metal Working Industries everywhere as the STAND- 27" wide, 1034" high @ 























with 6" lift—Spur gear, 
drive and lift units—Ro- 
tor-Brush control system. J 


| ARD for efficient skid transportation and storage systems, because — 


In no other competitive trucks of these types are all the “AUTOMATIC” 

features for greatest overall efficiency .. . exceptional smooth controls... 

utmost ease and flexibility in maneuvering . . . top speed performance with 
| ultimate safety to operator . . . materials and mechanism .. . 


Get the full details and facts now concerning these trucks as illustrated 
here — use the coupon — 


AUTOMATIC TRANSPORTATION CO. 


DIV, OF THE YALE & TOWNE MFG. CO. 


115 WEST 87th STREET CHICAGO, ILLINOIS 


Listed Under Reexamination Service 
of UNDERWRITERS’ LABORATORIES 








! AUTOMATIC TRANSPORTATION COMPANY 


Div. OF THE YALE & TOWNE MFG. Co. 


115 WEST 87th STREET CHICAGO, ILLINOIS 
Gentlemen: Please send details on models referred to above. 
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Defense Theme Dominates 


S.A.E. Summer Meeting 


R By JOSEPH GESCHELIN 
EGISTRATIONS at the S.A.E. Summer Meeting at 
White Sulphur Springs indicated an attendance of 
well over 700 members and guests to participate in a 
program liberaliy interlarded with papers dealing with 
matters of vital importance to National Defense. 
Abstracts of a selected group of these papers are re- 
produced on other pages in this issue. 

The trend of the times—particularly the current 
emphasis on aircraft engines in the industry—brought 
cut more of the engineers and drew larger delega- 
tions from some of the factories than have been 
noted in recent years. Private observation indicated 
that the 1942 passenger car tooling is well out of the 
way and that much of the activity which usually would 
be concentrated upon the next model year has swung 
over to vital defense projects, accounting for the 
absence of certain familiar faces. Changes and adapta- 
tions were naturally topics of wide discussion. It is 
evident that cast ferrous pistons will be the order of 
the day on the ’42 engines, promising some revision in 
performance characteristics and fuel requirements 
which should be more evident as the actual program 
takes form. 

This is also true of the general materials picture 
with substitutions as the order of the day. In this 
respect no efforts should be spared by the public rela- 
tions branch of our industry to impress the buying 
public with the fact that substitutions do not imply 
a lowering of the high standards 
traditional in the industry. Rather it 
is a case of bringing to bear the ac- 
cumulated skills of the engineers, the 
metallurgists, and production men, 
in selecting materials and processes 
which will maintain the accustomed 
standards of performance with fine 


\" 


materials, so firmly intrenched heretofore, again seek 
a place on the open market. 

Judging by off-the-record comment, the National 
Defense Activity of the S.A.E. headed by able execu- 
tive B. B. Bachman of Autocar, has borne fine fruit 
and is producing excellent results in a necessarily un- 
obtrusive fashion consistent with the confidential 
nature of its proceedings. 

Perhaps the most dramatic incident of the meeting 
was the very first session on Monday, featuring a 
masterly analysis of the design features and perform- 
ance characteristics of the famous 12-cylinder Mer- 
cedes-Benz liquid-cooled aircraft engine. It was pre- 
sented by Raymond W. Young, Wright Aeronautical 
Corp., whose paper was supplemented by similar an- 
alyses of the ignition system and the fuel injection 
induction system by engineers from Pratt & Whitney. 

According to Young, the particular Daimler-Benz 
engine studied—apparently built in 1939—compares 
favorably with our current production engines in per- 
formance, power output, and weight, and matches 
material specifications with fine alloy steels comparable 
with the best alloys used in the United States. Nat- 
urally there is no way of estimating, at this time. 
whether the same character of metallurgical perfec- 
tion is being maintained in current production of these 
engines. Young made a strong point of the fact that 
the DB-601A engine represents the culmination of at 
least ten vears of development as contrasted with the 
relatively short time given United 
States designers. 

It is a matter of more than pass- 
ing interest to learn that the manu- 
facturing details of these engines 
compare with the best practice ex- 
tant in our own aircraft engine in- 
dustry, proving that they are built 





materials whose consumption does 
not interfere with the needs of de- 
fense. In fact some of the materials 
in this category will be so admirably 
suited in certain respects as to resist 
displacement when the _ familiar 


June 15. 194] 





with consummate skill. Fine surface 
finishes ‘are evident in every detail 
as checked by the conventional sur- 
face analyzer used in aircraft engine 
establishments. Moreover, Magna- 
(Turn to page 626, please) 
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What’s Been Done 


By E. L. WARNER, JR. 
NE YEAR ago the automobile industry was en- 


gaged in the peacetime pursuit of providing mass 
transportation for a nation of 131,669,000 persons. 
A few educational orders for the Army had been filled, 
but only the first few drops of the deluge of billions 
of dollars of orders had begun to emanate from the 
newly formed National Defense Advisory Commis- 
sion. 

Now, one year later, the automobile industry is 
playing a vital part in the all-out effort to arm the 
nation for protection of the American way of life. 
Automobiles still are coming off assembly lines in rec- 
ord numbers, but the 20 per cent cut in 1942 model 
production presages the coming flow of armaments 
that will issue from the factories in ever increasing 
quantities. Airplane engines, airframe parts, propel- 
lers, tanks, guns, shells and trucks all are in various 
stages of production, and some items, especially trucks, 
already are supplying the armed forces of the nation. 

This review covers only the motor car and truck 
manufacturing units of the automotive industry. 
Other divisions of the industry, such as body makers, 
trailer manufacturers, parts suppliers and tire makers, 
also are engaged heavily in the national defense pro- 
gram. 

No. 1 on the Government’s armament priority list 
is airplanes. Four automobile manufacturers have 
huge new airplane engine plants under construc- 
tion to produce a minimum of 2400 engines per 
month when they reach mass production. Pack- 
ard, which signed a contract for 9000 Rolls-Royce 
Merlin aircraft engines last Sept. 20, completed 
its first pilot engine May 13. The Merlin is a 
1350-hp. liquid-cooled powerplant for pursuit 
ships. Assembly line production is expected to 
start Aug. 1, and the peak output of 800 engines 
per month is expected to be attained by Febru- 
ary, 1942. 

The complete aircraft program includes three 
new factory units of 500,000 sq. ft., which are 
95 per cent complete, and 500,000 sq. ft. of 
present factory space. Building and equipment 
will cost $32,000,000, while orders total $187,- 
448,000. Sixty-five per cent of the 2653 machine 
tools are on hand. Peak employment will be 
17,000 men. 

Ford will make 2000-hp. Pratt & Whitney 
Double Wasp radial engines in the $23,000,000 
plant that is nearing completion at the Rouge. 
Ground was broken last Sept. 17 for the 800,000 
sq. ft. factory, which is expected to open July 1. 
Production is slated to start Sept. 1, with out- 
put of 15 engines per day on a two-shift basis. 
However, the north end of the building has been 
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left open with the possibility that the plant will be 
expanded in line with the speeded up aircraft pro- 
gram. Ten thousand men will be required in the 
present plant on the initial $122,323,000 order for 
4236 of the 18-cylinder engines, which power both 
bombers and pursuit planes. 

3uick Motor Division of General Motors’ broke 
ground March 17 on a $37,675,000 plant at Melrose 
Park, IJl., near Chicago, where 1200hp. Pratt & 
Whitney radial engines are scheduled to begin coming 
off the production line by next January. Twenty-five 
per cent of the steel is up on the main manufacturing 
building, which will contain 1,000,000 sq. ft., and 75 
per cent of the steel is in place on the administra- 
tion building. The plant will employ 10,000 but the 
anticipated capacity of 500 engines per month is 
subject to upward revision under the expanded defense 
aireraft program. Initial order is for $36,497,520. 

Studebaker Corp. has three new plants under way, 
containing 1,500,000 sq. ft. and costing $49,786,149. 
They will manufacture 1700-hp. Wright Cyclone en- 
vines at the rate of 600 per month at the peak. First 
production is not expected before December, although 
the first pilot models are due in July or August. The 
main assembly plant will be at South Bend, with a 
gear plant at Fort Wayne, Ind., and connecting rods 
and precision parts manufactured at Chicago. Total 
employment will be 9400 men at the three plants on 
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an initial order for $33,657,580. 

The automotive industry also figures heavily in the 
airframe manufacturing picture, especially in the 
stepped up output of long-range bombers, which the 
Automotive Committee for Air Defense helped coordi- 
nate. Ford broke ground May 1 on an $18,000,000 
plant near Ypsilanti intended to turn 
out complete airframes, including 
landing gear, for Consolidated B-24 
bombers. Now calling for 850,000 sq. 
ft. and an output of five airframes 
per day to be assembled at plants in 
Fort Worth and Tulsa, this program 
may be revised upwards for produc- 
tion of 170 complete airframes per 
month on top of the present schedule 
of 100 complete subassemblies to be 
shipped to the southwest. More than 
40,000 employes would be required 
under the expanded program instead 
of the 22,000 now contemplated. 

Chrysler and Hudson are cooperat- 
ing with Goodyear in the production 
of airframes for the Martin B-26 
bomber, subassemblies to be shipped 
to a plant at Omaha. Chrysler has an 
educational order for $5,336,835 for 
the nose and center fuselage sections 
to be fabricated in 600,000 sq. ft. of 
the Graham-Paige plant leased for the 
purpose. Employment will total more 
than 12,000 men, and it is hoped that 
deliveries of five fuselage sets per 
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day will begin in the fall. Hudson will build the rear 
fuselage section of the B-26 in its old axle plant, where 
the vanguard of 1500 men already are at work on an 
educational order for $821,718. 

Airframe parts for the North American B-25 
bomber, third of the three types which the Automotive 
Committee for Air Defense undertook, will be produced 
ly Fisher Body Division of GM. A new building is 
planned at Memphis, Tenn., from whence 100 complete 
subassemblies per month will be shipped to Kansas 
City, Kan., for final assembly, beginning next fall. 
The Memphis plant will contain 700,000 sq. ft. and cost 
approximately $10,000,000. Employment is likely to 
be about 12,000 men. Airframe parts also will be 
manufactured at Fisher plants in Detroit and Cleve- 
land. 

Cadillac Hudson also are supplying aircraft 
engine parts to other manufacturers. Cadillac is de- 
voting 273,000 sq. ft. of its Detroit plant and 2500 
men to the manufacture of 142 major parts for the 
Alliscn Engine Division at Indianapolis. This work, 
which now totals more than $24,000,000, has been 
carried on since October, 1939. Hudson soon will be 
turning out pistons and rocker arms for the Wright 
Aeronautical Corp. to be shipped to the new plant 
at Lockland, Ohio. 

Shortage of aluminum forging capacity has proved 
a handicap to the aircraft industry in the present 
emergency, so Chrysler and Willys are helping break 
this bottleneck. Chrysler is converting part of its 
Lynch Road plant into a forge plant, while Willys 
expects to have eventual capacity of 650,000 pounds 

(Turn to page 658, please) 
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How Hamilton Propellers 


Hi By ARVID NELSON* 
AMiLTON STANDARD PROPELLERS, in common with 
the rest of the aeronautical industry, has had and is 
having its problems of capacity, schedules, and prior- 
ities but, te date, has been able to meet and, at times, 
even anticipate greatly accelerated schedules. This is 
due, perhaps. to the unique position which the com- 
pany has enjoyed as the almost exclusive supplier of 
propellers for high horsepower, high performance, 
commercial and military airplanes, not only for do- 
mestic use but also, for some time past, for export. 
We, therefore, got an early feel of the upward trend 
of the aircraft industry as a whole, for our production 
requirements were substantially the combined require- 
ments of both engine and aircraft manufacturers. 
Because of this fact we were able to think in quan- 
tities far beyond any normal requirements and _ to 
develop the method of planning which is here outlined. 

In order to have an accurate measure of the effort 
involved in a required task, we have for some time 
used a unit of production which we call, in our terms, 
an equivalent two-way propeller. This, of course, does 
not necessarily mean that the physical unit produced 
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Accelerated 


is an actual two-way propeller. It is, however, the 
most nearly accurate measure which we have today to 
determine the requirements in man hours, floor space, 
dollar inventories, and number of productive and non- 
productive workers. 

From 1935 to 1939, a fairly constant, normal growth 
in our production was maintained, but in the last half 
of 1939 the rate changed from the normal to a steeply 
accelerated production. There are four basic differ- 
ences between normal growth and mushroom expan- 
sion. The first is a very rapid rate of increase at the 
beginning of the expansion period. The second, the 
comparatively short period of peak production. The 
third, the extremely high volume at the peak in pro- 
portion to the normal base. Finally, at the end of the 
period, the rate of decrease will probably be very rapid. 
These four differences in the two types of expansion 
must be considered in any planning for accelerated 
production. 

A study which was made in 1937 for the Procure- 
ment Planning Section of the Air Corps on how, in 
the event of an emergency, a rapid rate of expansion 
could be accomplished, led us to recommend, among 
other things, the installation of a new system of manu- 
facturing and inspection control. The system then in 
effect lacked the flexibil- 
ity for utilizing avail- 
able material and ma- 

chine hours obtainable 
through multiple shifts. 
The rapid rate of in- 
crease at the beginning 
of such an _ expansion 
period (the first of the 
four differences 
just mentioned) made 
this new system almost 
mandatorv. The change 
requested in the new 
system was the replace- 
ment of Army source- 
inspected material, 


basic 


View in the rough stores de- 
partment of Hamilton Stand- 
ard Propellers Division - of 
United Aircraft showing blade 
forgings, blade bushings and. 
propeller domes 
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Navy source-inspected material, and commercially in- 
spected material, together with their three sets of rec- 
ords and controls, by one group of inspected material 
which would be acceptable for any use. Forms were 
cut from 63 to 26. The simplification in paper work 
almost eliminated the necessity of any increase in per- 
sonnel in the ordering department and the rate of 
ordering materials was greatly accelerated. With the 
active and enthusiastic cooperation of the Army and 










AVIATION 
INDUSTRIES 
7 SECTION 


~ 
a 


the Navy, this change was effected in 1939. The bene- 
fits which followed were: 


1. Quicker initial deliveries of government contracts 
9 


2. Flexibility of schedules. 

3. Availability of materials for Army and Navy requirements 
for all types of stock. 

1. Simplification in procurement procedure, 

5. Closer control of inspection standards. 

6. Increased efficiency in the manufacture of propellers 


The second part of our planning was concerned with 
eliminating, wherever possible, decisions based on opin- 
ion. For example, the acceptance or rejection of major 
alloy steel parts which are high stressed, is deter- 
mined largely by Magnaflux inspection. This inspec- 
tion method can easily allow personal opinion as to 
the seriousness, location, and size of the indications to 
destroy all uniformity in acceptance or rejection. Our 
engineering department, sensing the acuteness of this 
situation, rationalized the problem and brought it down 
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Propellers ready for shipment at the Hamilton 
plant in East Hartford, Conn. 


to a matter of positions and sizes of indications for 
acceptance or rejection of the various parts, with the 
following as causes for rejections: 
|. STRESSED (For Areas Subjected to High Vibratory Stresses) 
A. Magnaflux indications parallel (+ 45°) to stress lines. 
(1) Any indications having a length greater than 4 in. 
(2) Any indications located less than 1/16 in. apart in a 
a transverse direction relative to the stress lines. 

B. Magnaflux indications perpendicular (+45°) to. stress 
lines. 
(1) Any Magnaflux indications 

11. UNSTRESSED (For Areas Subject to Low Vibratory Stresses) 

A. irregular, heavy Magnaflux patterns having a _ length 
greater than \4 in. 

B. Straight, heavy, continuous indications following grain 
lines and having a length greater than 1 in. 

Prior to adopting this method we suffered rejections 
of from 33 to 66 per cent, which made it impossible 
to maintain schedules after having expended otherwise 
adequate man and machine hours. Today, under these 
new specifications, our rejections have been reduced 
to approximately 2 to 5 per cent without impairment 
of quality. 

Another example of a similar nature was the high 
finish applied to many internal and all external pro- 
peller surfaces. The standard for finish has been con- 
tinuously raised to the point where the margin had 
become entirely too narrow to get uniformity of opin- 
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ion among inspectors. It had long been 
realized that, although this high finish 
made a fine appearance, it was not neces- 
sary for the proper functioning of the 
parts involved. This, of course, does not 
mean that we disregarded what we have 
learned about the necessity for polished 
surfaces to eliminate minute scratches 
in highly stressed sections. Samples of 
the recommended finish were prepared 
and, with the active cooperation of the 
Army and the Navy, were accepted and 
the new standards were put into effect * 
early this year. In order that there shall 
be no variation in opinion among the 
individuals working on the various 
shifts, samples of the accepted finishes 
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are available in the inspection department. Where ap- 
pearance does not necessarily define the finish, a pro- 
filometer is used. 

This change reduced both the training time required 
for the new men who were added during the past year 
and the number of men who had to be trained. A 
short time after the acceptance of this new standard 
of finish we were able to transfer 44 men from our 
buffing department to other work. In this way we 
not only gained personnel that was definitely needed 
but we also simplified our supervision problem. There 
followed, of course,.a reduction in man hours consumed 
in finishing and in the required amount of supplies 
such as buffing wheels, emery cloth, and polishing 
paste. This latter reduction would, of course, be of 
small consequence in normal times, but under today’s 
conditions probably means somewhat less restriction 
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on commercial requirements for these types of sup- 
plies. A still further advantage of the change was the 
increase in the rate of flow of work through the shop 
and consequent reduced cost as a result of which we 
made price reductions in open contracts. 

An accompanying chart clearly shows that we no 
sooner reach an objective in accelerated production 
than it is swallowed up in a new endeavor. Three 
times, in fact, a new schedule took effect before the 
previous one could be completed. Therefore, the peak 
is expected to be of short duration. Whatever addi- 
tional men or equipment are to be used they will be 
used for only a comparatively short time. For this 
reason, we draw almost all of our new supervisors from 
the ranks of existing personnel in order to avoid em- 
ploying outside supervisors whose period of training 
might well be sufficiently long to make them of little 
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use by the time the peak load is over. With this in 
mind, an organization chart was laid out for 117 
supervisory jobs. 

A survey of the available personnel was made, as 
well as a study of the qualifications for each job. With 
one exception, every supervisory job of any impor- 
tance was filled by our own people. Within the last 
12 months, every one of these supervisors has been 
promoted, either by enlarging the scope of his previous 
job, by giving him an equivalent job on a better shift, 
or by transferring him to a job with more authority 
and responsibility. All three types of promotion are 
followed with a commensurate change in rate. 

Obviously not all of these supervisory positions 
could be filled with men having previous supervisory 
experience. To meet this situation, a training pro- 
gram is being conducted. We had used, before, the 
foremanship discussion group method, as developed by 
the National Metal Trades Association. We are, there- 
fore, using the same method for the training of both 
our new and our promoted supervisors. It is believed 
that this policy, al- 
though it does not nec- 
essarily produce the best 
supervision that could r 


x $000 
be bought, does provide wn 
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v« ’ > . ‘ y a 
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which no money” ean 9 
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A further result of ¥ 3000 
the apparently short pe- 
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The third difference in the characteristics of normal 
vrowth and mushroom expansion curves, as has been 
pointed out, is that the 
volume in_ accelerated 
production reaches a 
peak which is extremely 


our case, the method 
used, whether it was 
manufacturing, clerical, 
~ or supervisory, was sim- 


CHART SHOWING SUCCESSIVE 0] high compared to the 
ACCELERATED PRODUCTION normal base. This dif- 
| ference makes it almost 
mandatory that new 

methods be found. 

Wherever possible, in 
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; 1938 1939 
second-hand equipment 


which will be adequate 

for short term use. Such 

equipment, of course, is not used for precision work 
or, in the case of office equipment. for permanent in- 
stallation. 
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NORMAL : : : , 
tion of manutacturing 
methods was accom- 
plished, where it could 

1940 194) 1942 


be done, by the acquisi- 
tion of single purpose, 
high production, accu- 
rate machine tools. By this means we reduced the 
requirements for floor space, for skilled labor, and for 
the number of machine tools. The increase in volume 
allowed us to arrange our equipment in functional 
lines. Further development of the same idea led us 
to install conveyor lines which again reduced the re- 
quirement for floor space, reduced the amount of labor 
for materials handling, and simplified supervision. 
We do not limit this policy of simplification to manu- 
facturing operations. It is extended to all our over- 
head departments. A _ request for an addition to 
overhead personnel is frequently resolved into a sim- 
plification of the function for which additional help 
was requested. For example, this expansion has obvi- 
ously increased the load in our personnel, tool engineer- 
ing, and ordering departments. Instead of expanding 
these departments in the same ratio as the load, 
advantage has been taken of the increase in volume to 
simplify the systems and to procure mechanized equip- 
ment. The result of this philosophy is shown on one 
of the charts. It is an index chart with the year 1938 
(Turn to page 650, please) 
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(Above) At a Rootes Airplane plant, Sir 
Kingsley Wood sees a partly finished 
Blenheim bomber transported through 
the main erecting hall. 














(Left) Engine cylinders being plated in a 
“shadow” factory of the Standard Motor 
Company. 
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aint cepter fighters. equipped with 
twin radial engines. is a note- 
worthy feature of the British 
planes being assembled in 
this production line. 
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Design Features of the 
DE-GOI-A Airerafit 


be features and performance characteristics 
of the DB-601A aircraft engine were given in a 
paper by Raymond W. Young of Wright Aeronautical 
Corp., at the S.A.E. Summer Meeting. This engine is 
a development of the Daimler-Benz A. G. of Stuttgart, 
Germany, a firm which has been engaged in the manu- 
facture of automobile and aircraft engines for more 
than 50 years. Table I, herewith, is a comparison of 
the Mercedes-Benz with the Allison, Rolls-Royce, His- 
pano-Suiza and the Jumo aircraft engines for the 
models indicated. The author commented as follows 
on the comparative data given in this table: 

(a) German and French liquid-cooled engine de- 
signs tend toward larger displacement and lower 
crankshaft r.p.m., while American and British practice 
favors higher engine speeds with relatively smaller 
piston displacement. 


Vercedes-Benz Supercharger disassem- 

bled. The 1014 in. impeller is fully 

machined aluminum, finished by 
anodizing. 


(b) The German aircraft and engine industry 
favors inverted in-line engines; for not only on both 
Mercedes-Benz and Jumo engines of this type, but 
also of the Argus and Hirth powerplants used in Ger- 
man training planes. It is believed that the basic con- 
sideration involved is the excellent degree of visibility 
for the pilot which the inverted type in-line power- 
plant permits in a single-engine airplane. 

(¢) Data on altitude performance may be mislead- 











Table I—Comparison of Engine Specifications and 


1. , oe eee ° ee ee a ee re ee ‘ Mercedes-Benz Allison 
BN tia e:hccc By vquscaracerw. 5-426 LDA-6OLA V-1710C-15 
3. Number of Cylinders... 12 12 
G. PAPTOMBCWICINE 6 sack kc kee wnses Inverted Vee Vee 
ip a I = ego nic ereradld em mee Ware ae bt Bo 
6. Stroke €inches) .....:.<.<< ere 6.3 H.0 
7. Viston Displacement (Cubic Inches) 2070 1710 
8. Military Rating (Horsepower)....... Loon 1090 
®. Miltary Mating CHRPM) .nccccccswcs 2400 2000 
10. Military Rating Altitude (Feet)..... 14760 15200 
11. Hypothetical Horsepower at 15000 Ft 940 1020 
12. Take-Off Rating (Horsepower).... 1150 1040 
13. Take-Off Rating (RPM) ............. 2500 3000 
14. BMEP (Military Rating) ........ oA 15S 168 
TOs Deen OC RMMOROMEED oie ocak a cetaecenes 167 160 
16. Comprenston TRAtlo. 2... icivccccsivcccne HS 6.05 
17. Vake-Off Piston Speed (Feet pet 
NN a ee IP se esl cone al org ci Biaclont 2625 3000 
18. Total Piston Head Area (Sq. Ins.).... 306 285.5 
19. Take-Off Horsepower per Square Inch 
we, ey ee ae ee 3.84 3.63 
20. Take-Off Horsepower per Cubic Inch 
Displacement per Minute ............. 00111 OO0TOL 
21. Dry Weight (Pounds) «...ccscccecceces 1367 1325 
22. Unit Weight (Pounds per Take-Oft 
ot a rere 1.19 1.27 
mac WROTE CEMCRES) cocci icwccsiccccasew ous 10.5 42.1 
28. WiGth CINCHER) osc cc ccci we 29.1 30.6 
25. Overall Leneth (Inches) ..........;. S4.0 W4.5 


Performance 


Hispano-Suizu 


Rolls-Royeer Jumo 
Merlin X 12Y-51 211 
4 12 12 

Vee Vee Inverted Vex 
D4 5.9 5.4 
6.0 6.7 6.5 
1647 2197 21356 
1025 1100 975 
3000 400 2300 

1750 (High Blower) 1LO6U6 1584 (High Blower) 

1150 st ea 990 
1045 1100 1100 
PS50 2400 2400 
164 156 157 
176 166 17 
7.0 6.5 
PSO PHU PHO 
275 328 . 328 
3.81 d.ob 3.00 
WO0111 O00104 OOO1L07 
1394 1085 1356 
1.35 95 1.23 
11.1 37,2 sys 
29.8 30.1 31.7 
TH. S4.1 OS.7 
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Part of the supercharger fluid drive. The 
everall diameter of the coupler is but 
134 in. 


ing unless referred to a common basis. In Item 10 
is given the published military rating altitude of the 
various engines. To establish these ratings on a hypo- 
thetical altitude basis of 15,000 ft. as shown in Item LI, 
it has been assumed that the power at altitude char- 
acteristics for all engines will follow the slope con- 
ventionally used in altitude calculations and substan- 
tiated by altitude-chamber tests. Such a comparison 
indicates the altitude performance superiority of the 
Rolls-Royce with its two speed supercharger and the 
excellent showing of Allison with a single-speed super- 
charger. Mercedes-Benz with its fluid drive super- 
charger and Jumo with a two-speed supercharger are 
approximately equivalent on this basis. 

(d) Brake mean effective pressure, b.m.e.p., covered 
in Items 14 and 15, is usually considered the conven- 
tional index for power output comparison under differ- 
ent operating conditions. Under military rating it will 
be noted that American and British engines average 
% lb. per sq. in. or 5.7 per cent greater than the German 
and French engines. For take-off, however, the DB- 
601A operates at higher b.m.e.p. than the Allison and 
approaches, as does the Hispano-Suiza, the b.m.e.p. 
values of the two-speed supercharger Rolls-Royce and 
Jumo engines. In the case of the DB-601A this per- 
formance is made possible by the use of the fluid- 
coupling tor the supercharger. ; 

(e) Since the power output is a function of the 
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force exerted by the working medium on the piston 
head, the ratios of take-off horsepower to total piston- 
head area are shown in Item 18 as a comparison for 
the engines under discussion. Considering further the 
factor of piston speed in engine performance, Item 20 
indicates the ratio of take-off horsepower to cu. in. of 
piston displacement per minute as an index to the 
power output. In both cases the indicated performance 
of the DB-601A is excellent. 

(f) The engines are quite comparable as to weight, 
with the exception of the Hispano-Suiza. The weight 
advantage in this case probably results from the char- 
acteristic clean-cut cylinder block with wet sleeves, and 
single-direct-acting valve gear operating only two 
valves per cylinder, so long identified with Hispano- 
Suiza design practice. 

One of the special features of the engine is a fluid 
coupling in the supercharger drive. This coupling is 
of the type—also used in this country for industrial 
drives, dynamometers, etc.—in which the amount of 
oil in the coupling can be varied by means of a pump 
and control valves, and in which the relative slip 
varies accordingly. On service the coupling is con- 
trolled automatically by the surrounding pressure 
through a sylphon. As shown by the graph, at ground 
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level and up to about 4000 ft. altitude the slip amounts 
to about 28 per cent and the supercharger drive ratio 
then is about 7.4. At this altitude the sylphon appar- 
ently begins to operate, with the result that the amount 
of oil in the coupling is increased and the slip reduced. 
The slip decreases gradually up to about 13,000 ft. 
altitude, when it is about 2 per cent, and the drive 
ratio of the supercharger then is about 7.4. There is 
no further change in drive ratio with increase in 
altitude. The graphs herewith show the performance 
of the fluid coupling under take-off conditions at 2500 
engine r.p.m. 
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Aviation Spark-Plug Design 
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Fig. 1—Type N 
(left) and the 
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A By HECTOR RABEZZANA™ 
FEW months ago AC was urgently requested to 


produce an aviation plug of the ceramic type. They 
had ready Type LS-85 with a new aluminum-oxide in- 
sulator having a thermal diffusivity approximately 
three times that of the porcelain variety used in the 
Type N, originally designed for the Liberty engine 
of World War |. The new plug was submitted and 
not only did not require any changes, but more than 
fulfilled performance specifications. 

The argument, heretofore, in favor of the mica in- 
sulator and against the ceramic insulator in aviation 
spark plugs has been the fear of cracked insulators 
due to engine heat shock. This fear has arisen in the 
past through choice of the wrong type of plug. Using 
a spark plug type that is too hot would cause a rate of 
temperature increase of the insulator during engine 
operation well above 50 deg. per second. This quick 
rise in temperature expands the surface of the insula- 
tor in relation to the inside part to a point where the 
stresses exceed the elastic limits of the material itself. 
Obviously, the use of a cooler plug will diminish the 
rate of temperature increase, permitting the insulator 
to resist breakage. But there is a limit to this also, 
because if the insulator is too short (too cool), the 
possibility of carbon fouling at low throttle operation 
increases accordingly. On the other hand, a material 
of higher heat conductivity for insulators, such as 
AC’s aluminum-oxide body, allows a far longer in- 
sulator for the same engine condition; and besides. 


‘Chief Engineer, Spark Plug Div., AC Spark Plug Div., General 
Motors. 
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As ombodied 
inthe anew AC 
Type LS&S-85 


due te its higher heat conductivity, the gradient values 
of temperature within the body of the insulator become 
smalier. Moreover, an aluminum-oxide body, being 
much stronger than the porcelain type, the critical 
rate of temperature increase which will produce heat 
shock breakage is still further increased, permitting 
the construction of plugs well above any engine needs 
of today and tomorrow. 

igure 1 shows cross-sections of the old Type N 
aviation spark plug and the latest LS-85 AC aviation 
plug. 

The merits of a spark plug design can best be ex- 
plained by analyzing the heat flow within the spark 
plug. Starting from the hottest point, which is at the 
{ip of the center electrode, the heat travels mainly 
through the electrode into the insulator body, which 
in itself absorbs some heat from the combustion gases, 
then along the shortest path through the insulator, the 
lower gasket, into the shell and thence to the cylinder 
head. 

In the old Type N plug the loosely fitting center wire 
was cemented in the insulator, consequently the- heat 
transfer was not of the best, because of the necessity 
of using a cement somewhat friable in order to permit 

(Turn to page 658, please) 
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Fig. 2—Results of a typical preignition rating test of 
the old and new type of spark plugs 
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Fuel Problem of Light-Plane Engines i 





AY PRESENT no light-plane en- 
rs gines in this country are 
approved for the use of fuel other 
than aviation gasoline, said Carl 
T. Doman of Aircooled Motors 
Corporation in a paper devoted to 
the above subject. Many attempts 
have been made to use automobile 
gasoline, but the problem of its 
successful use has not been fully _ 
solved. The principal troubles en- 
countered with automobile fuel 


VALVE STEM AND GUIDE DESIGN, 








end to give relief over a length 
of 7 16 in. (see illustration) valve 
dragging began only after 100 
hours of full-throttle operation. 
Investigation showed that if the 
valves could be made to operate 
at lower temperatures the trouble 
due to a higher lead content in 
the fuel could be eliminated, but 
cooler operation could be effected 





. \ 
are vapor lock and knocking, the 


\ only at the expense of higher cost 
of production. The use of valves 
} made entirely from austenitic 








latter due to the low octane num- 
ber of the fuel. Mr. Doman said 
there is no more excuse for vapor 








steel and of bronze valve guides 
would raise the manufacturing 








lock in an aircraft engine than 
there is in an automobile engine. 


are confronted with at least five 

different methods of knock rating, 

which is very confusing to them. All engines in the 
light-plane industry are rated for minimum octane 
requirements by the A.S.T.M. method, but no doubt 
the new A.F.D. method will be used shortly, he said. 

Owing to the current emergency, the fuel situation 
has been completely changed. Up to some time ago 
there were available fuels of 65, 73, 80, 87, 91, 95 and 
100 octane. Manufacturers of light-plane engines felt 
they must design their engines to operate satisfac- 
torily on 80-octane fuel, as better grades were not 
available in some localities. Now fuels are to be lim- 
ited te the 65, 73, 91 and 100 octane grades, the other 
three grades being eliminated. The 73-octane fuel 
will have a maximum of 1 c.c. of lead; the 80-octane. 
2 c.c., and the 91l-octane, 1 c.c. 

This new fuel program has brought about a serious 
situation for light-plane-engine manufacturers. It 
was found, for instance, that an engine designed to be 
operated on 80-octane gasoline with not more than 0.5 
c.c. of lead per gallon, gave trouble at an early stage 
when operated on 80-octane fuel with more than 1 c.c. 
lead and certain grades of oil. With these oils the lead 
seems to combine with the coke produced by cracking 
of the lubricant and deposits on the valve stems, valve 
guides, and valve seats. With ordinary valve-stem 
guides carbon built up in the end of the guide and in 
25 hours of full-throttle operation caused the valve to 
drag. When the guide was counterbored at the inner 
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Exhaust valve with relief 
in guide to prevent “valve 
He deplored the fact that users drag. it 6.5 


cost of the engine 2.2 per cent, 
while the use of salt-cooled valves 
and bronze guides would increase 
per cent. With fuel con- 

taining as much as 2.5 c.c. of lead 

per gallon there was_ serious 
trouble from corrosion of the valve, and also corrosion 
of the valve guide if made of ferrous material. Pri- 
ority regulations are likely to force makers of engines 
for light planes to use Silcrome X-Be steel for exhaust 
valves; it contains only little nickel, the specifications 
being as follows: C, 0.60-0.86; Mn, 0.20-0.60; Si, 1.25- 
2.75; Cr, 19.00-23.00; Ni, 1.00-2.00; P. 0.03 max.; 
S, 0.03 max. 

Mr. Doman said he did not wish to discredit the 
use of additional lead in aviation gasoline, but to point 
to possible methods of making practical the use of 
fuel of lower octane rating. This could be done by 
providing increased displacement, improving engine 
installations, improving induction systems, changing 
the valve timing and improving the cooling of cyl- 
inders and pistons. As for improvement in the induc- 
tion system, it had been found that in a six-cylinder 
opposed engine, the output could be increased by from 
4 to 7 per cent by the use of dual carburetors, while 
in a four-cylinder opposed engine the use of such car- 
buretors did not yield any appreciable gain. Increas- 
ing the area of the fins on the head and barrel was 
found to help materially in permitting the use of 
higher compression ratios with lower octane fuels. 

In the discussion it was brought out that there are 
actually only three methods of octane-number deter- 
mination, and not five, as Mr. Doman had complained, 
as one method is known under three different names. 
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HE SCHEMATIC diagrams and drawings shown 
herewith are of the latest type of Stromberg injection 
carburetor for aircraft engines, in which the fuel is 
sprayed into the air stream under pump pressure. 
It is of the double-venturi type and has the peculiarity 
that fuel is sprayed into the air stream beyond the 
throttle valve, so that ice formation in the venturi or 
on the throttlh—due to humidity in the atmosphere 
and the temperature drop caused by fuel vaporiza- 
tion—is rendered impossible. It is claimed that gravity 
and inertia effects on the fuel delivery are negligible, 
and that a plane fitted with this carburetor therefore 
has complete maneuverability. Fuel metering is in- 
dependent of engine speed, engine load, throttle posi- 
tion, and altitude. The finer atomization due to the 
use of a pump pressure of about 5 lb. per sq. in. re- 
yardless of engine load is claimed to enhance the 
smoothness, flexibility and economy of 


the engine. 
Provision is made to allow fuel vapors to escape from 
the carburetor, the vapor-separating device being 


mounted on the chamber containing the fuel screen. 
This latter is located in the fuel supply line ahead of 
the metering orifices, so that all danger of vapor lock 
in the carburetor is eliminated. While the drawings 
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show a downdraft type, the carburetor can be built 
also in updraft and cross draft designs. 

The injector carburetor consists essentially of three 
major assemblies, referred to as the throttle unit, the 
regulator unit, and the fuel-control unit. The regula- 
tor unit is secured to the throttle body and the fuel- 
control body. In Fig. 1 are shown sectional views of 
the throttle unit and regulator unit, partly in diagram. 

Referring to Fig. 1, air enters the carburetor 
through the air scoop at the top and passes down 
through two concentric venturis—the large venturi 
and the boost venturi. The venturi action produces a 
vacuum or depression which is a maximum at the 
throat of the boost venturi. Inserted in the wall ot 
the large venturi are a series of small impact tubes 
whose upper ends are slightly above the entrance to 
the large venturi; these impact tubes communicate the 
pressure existing in the air scoop to the chamber sur- 
rounding the large venturi and through it to the air 
chamber A of the regulating unit. The impact tubes 
are made small and to project up from the venturi air 
entrance to avoid the sheets of water which flow down 
the back of the carburetor in flight in a heavy rain. 
The throat of the boost venturi communicates with 
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air chamber B of the regulator unit, hence the dia- Fi 2 
phragm separating chambers A and B is subjected to ~ 
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the pressure difference existing between the throat of Sectional view of . * 10 
the boost venturi and the air scoop. This pressure = — VAN / i 
difference, of course, varies with the rate of air flow 3 Af Z 
. ys 1. Adjustment y 
through the carburetor and is made use of in meter- oe ‘és : 
ing the fuel. 2. Damping fluid / f A l2 
: a" 3. Housing ; 
At the bottom of the large venturi, in the carburetor 4. Gellews acsom- an 
adapter, is located the throttle valve, which is of the _ bly y bm Hl ~13 
2 ss 5. Felt washer = 
conventional butterfly type. Directly below the throttle 6. Formica bush- 5 
valve, also in the carburetor adapter, is located the : a 
fuel discharge nozzle. This latter contains a conical 8. Rubber packing 6. Yee 1) ; 14 
"i A ‘ . 9. Needle adjust- Tenge: 
valve which is controlled by a spring and a diaphragm, nauk toch or AN 
the spring tending to close it and the diaphragm— re a . Y 
e ° e . 7 . eedie retain- iT 
which is subjected to the pressure of the metered fuel ing washer 7$ - 
to open it. After the combustible mixture has been 12. Snap ring 
: ‘ 13. Calibration 
formed at the nozzle it passes on to the supercharger. spring 
° 4 . ‘ . ° . en . 14. Spanner nut \ 
A numbe1 of different types of discharge nozzle 15. Bushing 6 
are available, and a selection is made to suit the design 16. Needle 8 
of the particular engine. One discharge nozzle is in 





the form of a bar with arms in whose lee the jets are 
located, which enables the spray to penetrate all the 
Way across the air passage and to completely charge 
the air stream with vapor. This is one of the requisites 


of good distribution. In other forms the spray is 
directed toward the supercharger impeller wheel, and 
in some preferred applications it is delivered from 
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rapidly rotating orifices in the hub of the supercharger 
wheel itself. It is a characteristic of this system of 
carburetion that the fuel discharge is independent of 
the metering and can be arranged as desired. 

Aside from its tendency to prevent carburetor icing, 
location of the fuel-discharge nozzle outside the ven- 
turi is claimed to have the advantage that it practically 
triples the metering head obtainable per unit of flow 
resistance, with a marked increase in metering range 
and in accuracy of mixture regulation. 


Automatic Control Unit 


As the plane attains altitude and the atmospheric 
density decreases, there is a tendency for the mixture 
to become too rich; this tendency is counteracted by 
the automatic mixture control, a unit which is located 
in the air scoop. It comprises a bellows or sylphon 
which is filled with an inert oil and nitrogen. The oil 
has a damping effect, damping out resonant vibrations 
induced by engine vibrations, while the nitrogen re- 
sponds to temperature changes. The upper end of 
the bellows is fixed, while its lower end is secured to 
a contoured slide valve or valve point controlling the 
passage between the impact-pressure chamber around 
the venturi and air-chamber A. As the atmospheric 
pressure drops, the bellows expands, partly closing the 
communicating passage. Chamber A has a small vent 
at the bottom, and when the flow of air from the 
impact chamber into A is restricted, the pressure 
difference between air chambers A and B is reduced, 
and with it the rate of fuel delivery, since this pres- 
sure difference is the pressure head across the fuel- 
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metering orifices. A sectional view of the mixture- 
control unit is shown in Fig. 2. 

In order to give the pilot a means of control of 
the altitude-compensation unit, a small by-pass valve 
is provided which is hooked up to the pilot’s mixture 
control lever. This valve is located in a by-pass passage 
to the automatic valve. Attention may be called to the 
fact that the outlets from chambers A and B are so 
located that any rain water which may get into them 
will drain out at once. 

A flexible metallic bellows has a tendency to respond 
to engine vibrations. To prevent resonant vibration 
ot the bellows, its inner diameter is given a small 
clearance around the cylindrical center sleeve, and the 
space in between is filled with oil of high viscosity 
index. When vibration is set up, each element of the 
bellows acts as a dashpot which keeps down the ampli- 
tude. Bellows and springs are carefully calibrated, and 
valve points are graded according to taper. The cali- 
brated unit is a self-contained assembly which screws 
into the throttle body. 

With a drop in temperature of the incoming air, 
the mixture should be enriched slightly. One direct 
effect of a temperature drop is to reduce the volume 
of nitrogen in the bellows; this, in turn, contracts the 
bellows, opens the automatic valve farther, and in- 
creases the pressure in chamber A, thereby increasiny 
the rate of fuel delivery and the richness of the mix. 
ture. 


Regulator Unit 


Fuel arrives at the carburetor from the pump 
through a tube which connects to the chamber con- 
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taining the tuel screen (shown at the right 
in Fig. 1). On top of the screen chamber 
there is a small dome which houses the 
vapor-separating mechanism. This consists 
of a vent valve in the top which is normally 
held closed by a small float submerged in 
liquid fuel. When vapor enters the cham- 
ber or forms in it, its pressure causes the 
fuel level to drop and the valve to open, 
whereupon the vapors escape, returning to 
the fuel tank through a connecting tube. 

From the fuel screen the fuel passes on 
to the main fuel valve, a poppet valve. This 
valve is acted upon by several diaphragms 
and a spring. Some of the diaphragms 
merely serve to permit free motion of the 
poppet valve, to seal some of the chambers 
in which it moves, and to balance each 
other. So far as control of the valve is con- 
cerned, the principal diaphragms are those 
between air chambers A and B and between 
fuel chambers C and D. The pressures on 
these two diaphragms under conditions of 
steady operation exactly balance each other. 
With the engine idling there is relatively 
tittle either of these dia- 
phragms, as these pressures depend on the 
rates of flow of air and fuel, respectively, 
both of which are then low. The valve, of 
course, must not close completely, as suffi- 
cient fuel tor idling must pass through it, and the 
rate of fuel flow under these conditions is controlled 
by the idle spring. A collar on the valve abuts against 
the spring and idling adjustments are made by means 
of the set screw shown in Fig. 3. This idle adjustment 
is permanently set at the factory. Another idle adjust- 
ment, for use in service, will be referred to later. 

Upon passing through the poppet valve the fuel 
enters the unmetered-fuel chamber D. (Figs. 1 and 3.) 
From there it passes to the metering jets in the fuel- 
control unit. 

In a conventional carburetor with float-chamber, 
this chamber is usually vented to the air scoop, while 
the fuel-discharge nozzle is located at the throat of 
the carburetor, and the pressure drop across the fuel- 
metering orifice is equal to the pressure difference 
between the air scoop and the venturi throat. In the 
injector carburetor this same pressure difference 
exists between air chambers A and B, and the result- 
ing force, known as the air-metering force, acts on 
the poppet valve, which latter tends to open farther 
as the rate of air flow increases. The air-metering 
force is opposed by the fuel metering force, due to 
the pressure difference of the unmetered and metered 
fuels against opposite sides of the diaphragm separat- 
ing the fuel chambers. The fuel-metering force is con- 
trolled by the poppet valve, which exerts a throttling 
effect. 

With an increase in the rate of air flow, the air- 
metering force increases. This opens the poppet valve 
further, thereby decreasing the throttling effect of 
that valve on the fuel flow and the pressure drop 
through the valve, increasing the fuel-metering force 
and restoring the balance between the two forces on 
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ADAPTER 


Carburetor adapter, showing spray 
nozzle and accelerator pump 


. Pump fuel chamber 6. Vacuum passage 
Pump diaphragm 7. Valve diaphragm 
. Pump vacuum cham- 8. Valve spring 
ber 9. Discharge-nozzlevalve 
. Pump spring seat 


Discharge-nozzle valve 


the valve stem. With increase in the fuel-metering 
force, the rate of fuel flow is increased to correspond 
to the increase in the rate of air flow. Thus the rates 
of air flow and fuel flow go up and down together, 
the same as in a conventional carburetor in which fuel 
metering is effected directly by the pressure difference 
between the air scoop and the throat of the venturi. 

Actual pressures in the two fuel chambers depend 
on the opening pressure of the needle valve in the 
spray nozzle. If this valve is set to open at 5 Mb. 
per sq. in. pressure, and the rate of air flow through 
the carburetor is such as to produce a suction of % lb. 
per sq. in. in the throat of the venturi, then there will 
be a pressure of '% lb. per sq. in. on the diaphragms 
in both the air chambers and the fuel chambers, and 
the gage pressure in chamber C will be 5 lb. per sq. 
in. and that in chamber D, 5% lb. The gage pres- 
sures in the fuel chambers vary directly with the set- 
ting of the nozzle valve, but the pressure difference 
between the two fuel chambers (C and D) is not af- 
fected by any change in the setting of the nozzle valve. 

The air section and fuel section of the regulator are 
assembled as one unit. All of the five diaphragms, 
spacers, and the poppet valve are assembled on one 
stem and move as a single element. There is a small 
vent or bleed passage from the top of chamber D to 
the top of chamber C, so that air and vapors can 
escape from D and be carried away with the metered 
fuel. 


Fuel Control 

The carburetor is designed to furnish a relatively 
rich mixture for idling, a lean economy mixture for 
cruising, and a richer mixture for take-off and emer- 
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yvencies when maximum power is required. The vari- 
ous ranges are referred to as the idling range, the 
cruising range, and the power range. Within the 
idling range, which extends up to an air-consumption 
rate of 1900 lb. per hr., the air fuel ratio may extend 
from 7.5 to about 13; in the cruising range, which 
extends between limits of 1900 and 5300 lb. per hr. 
air consumption, the air fuel ratio is about 12.5 if 
the manual control is set for “rich automatic” and 
about 14.5 when it is set for “lean automatic”; and 
in the power range the air fuel ratio will drop to 9.5. 
The air/fuel ratio, of course, varies gradually on pass- 
ing from one range to another. 

The general principle of fuel control is shown in 
Fig. 4. It will be seen that on leaving chamber D the 
fuel passes through the idle metering valve and thence 
through other metering jets to the spray nozzle. The 
idle metering valve and the throttle valve are inter- 
connected by a suitable linkage. When the throttle is 
nearly closed, that is, when operating in the idling 
range, the idle-metering valve is partly closed and its 
effective area is less than the areas of the metering 
jets in series with it, consequently the idle metering 
jet does the metering. In the idling range (0 to 1900 
Ib. of air per hr.) the maximum richness of the mix- 
ture is determined by the setting of the idling spring. 
which latter holds the valve open for fuel flow and 
metering pressure. 

After about 10 deg. of throttle movement, the idle 
metering valve has reached its “full open” position, 
and metering then shifts from the orifice between this 
valve and its seat to the automatic lean metering jet 
and the automatic rich metering jet (which are in 
parallel)—provided the manual selector valve is in 
the “Rich” position. If the selector valve is in the 
“Lean” position, the automatic rich metering jet is 
closed, as shown in Fig. 4. Rich automatic cruise is 
determined by the combined capacities of the auto- 
matic lean and the automatic rich metering jets. Lean 
automatic cruise is obtained when the manual control 
is placed in such a position that the channel through 
the valve plates from the automatic rich metering jet 
is closed, thus reducing the fuel flow. 

For the power range (5300 to 9500 lb. of air per 
hr.), in which the mixture must be gradually enriched, 
enrichment is obtained by means of an enrichment 
valve operated by a diaphragm connected to and acted 
upon by the fuel pressures of chambers C and D of 
the regulator unit. These pressures depend on the 
mass rate of air flow to the engine. The rate of en- 
richment with increase in power is determined by 
the taper on the enrichment-valve needle and the rate 
of the enrichment-valve spring, while the upper limit 
of enrichment is determined by the size of the power- 
enrichment metering jet in the fuel-control unit. 

In the “fuel-head” enrichment valve the needle 
moves directly with an operating diaphragm acted upon 
by the pressure difference between the two fuel cham- 
bers. As the enrichment valve is opened, at the begin- 
ning of the power range, part of the fuel flows through 
the automatic lean metering jet and automatic rich 
metering jet (in the “Rich” position), and part 
through the enrichment valve. As air flow to the en- 
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Fig. 6 


General view of the carburetor 


1. Carburetor adapter at- 14. Fuel control unit 
taching bolt 15. Elastic stop nuts 
2. Throttie body 16. Vapor vent connection 
3. Manual control valve 17. Regulator unit 
link 18. Strainer cover 
4. Spray nozzle vent line 19. Fuel pressure connec- 
5. Throttle lever tion 
6. Braces 20. Fuel inlet connection 
7. Adapter 21. Accelerating pump 
8. Idie link 22. Manual mixture con- 
9. Attaching fiange hole trol lever 
10. Idle adjusting lever 23. Fuel line from fuel 
clamp screw control unit to spray 
11. Vacuum line to ac- nozzle 


celerating pump 24. Economizer metering 
12. Idling adjustment jet plug 
13. Automatic mix. con- 

trol unit 


gine increases, the pressure on the fuel delivered to 
the fuel-control unit increases proportionately, caus- 
ing the enrichment valve to open and the mixture to 
become enriched. The sizes of the automatic-lean 
metering jet and the power-enrichment metering jet 
determine the maximum enrichment. 

To shut off the engine, the manual control needle 
(Fig. 1) is moved as far as it will go into the cruise 
jet, when a disk on the needle will shut off all flow 
of fuel except that venting chamber D to chamber C, 
which is insufficient to keep the engine running. 

The pilot’s manual control-lever, to which repeated 
reference has been made, has a number of successive 
positions. One extreme position corresponds to “idle 
cut-off”; then follow “automatic lean cruise” and 
“automatic rich cruise,” and the final position corre- 
sponds to “full rich,” which is obtained by opening the 
automatic mixture control by-pass valve. 

The carburetor is equipped with an accelerating 
pump which is shown in the diagrammatic view, Fig. 5. 
It consists essentially of a fitting secured to the 
adapter. A diaphragm divides the interior of this fit- 
ting into two chambers, of which the one nearest the 
adapter communicates with the fuel supply line to the 
nozzle, while the other communicates with the interior 
of the adapter. 

Fig. 6 is an outside view of the Stromberg injector 
carburetor, with reference letters and a key to same 
giving the names of the different parts shown. 
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New Johnson Bearing Is 
Pre-east Bronze on Steel 

NEW development of Johnson Bronze, of New 

Castle, Pa., is the bonding of pre-cast bronze on 
steel to make a thin wall, laminated type of sleeve 
bearing that combines the bearing qualities of a high 
yrade bronze alloy with the strength of steel. In manu- 
facturing this bearing, S.A.E. 64 bronze alloy is cast 
in solid bars, the centers of which then are removed 
by drilling and the borings reduced to a powder to 
be treated in a hydrogen furnace for removing oxides. 
The process is completed by bonding it to strip steel. 
Pre-cast bearing bronze on steel is available either 
plain or graphited, and as finished bearings, washers, 
strips or in rolls up to 400 ft. in length. 


Rubber Compound 

Effects Power Savings 

A NEW rubber compound for industrial tires, which 
is claimed to make possible substantial power 

savings through its low rolling resistance, is announced 

by the United States Rubber Co. At the same time. 

the company says, no sacrifice is made in the long 

wearing qualities of the tire. 

The company says their tests have proved that elec- 
tric trucks will operate at speeds up to 11. m.p.h. 
faster on the new compound than on standard com- 
pounds used on the same truck, at the same time re- 
flecting a savings in battery consumption up to 30 per 
cent. Known as General Purpose Compound, the new 
product will replace the company’s former general 
purpose and rapid transit compounds. 


Houghton-Black Process 
for Finishing Steel Parts 
kK F. HOUGHTON & CO., Philadelphia, is offering a 
] @ new blackening process for steel parts called 
Houghto-Black, which is said to provide a lustrous 
durable finish without any change in dimensional sizes. 
Houghto-Black is a low temperature salt that is mixed 
with water and held at the boiling point of the solu- 
tion, about 290 deg. Fahr., while the parts to be black- 
ened are dipped into the bath for a few minutes. 
Parts must be chemically clean before immersion. A 
cold and a hot rinse follow the bath treatment. after 
which the parts are ready for assembly. 

The Houghton company also has added to its prod- 
ucts a line of ready-mixed cutting oils for use in drill- 
ing, reaming and rifling gun barrels of small arms, 
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such as 0.30 to 0.50 caliber. 
These special oils for gun bar- 
machining include W. R. 
Cutting Oil No. 5 for drilling, 
Gun Barrel Honing Oil. and 
Cut-Max. No. 1025, a light col- 
ored, non-staining oil for ream- 
ing and rifling, which also can 
be used for chambering opera- 
tions. 
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Johnson's pre-cast bearing bronze on steel is 
manufactured in various forms. 


Pennbell Hydraulic Oil 

Is Pennzoil Co. Product 

ENNBELL is a new hydraulic oil that has been 
Pr on the market by the Pennzoil Co. for use 
in hydraulic controls for machine tools and in power 
transmission units. Pennzoil engineers state that this 
oil is produced to meet requirements of that type 
without the addition of chemicals and other non- 
petroleum agents. Among its features are a low vis- 
cosity change over a wide temperature range, a high 
degree of demulsibility to prevent retention of air and 
moisture, and a_ high stability 
oxidation. 


degree of against 


Moraine Develops 
Porous Metal Filter 

OREX, a porous metal, is a new powder metal- 
lurgical development of Moraine Products Divi- 
sion of General Motors for filtering fluids and altering 
their flow in such applications as diffusion, separating, 
mixing, reducing pressures and controlling rate of 
flow. Its porosity can be controlled up to 50 per cent 
by volume and tensile strengths up to 10,000 psi are 
obtainable, which vary inversely with porosity. Porex 
is being made in a variety of sizes and shapes, includ- 
ing sheets, discs. cvlinders and truncated cones. 
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Defense Theme Dominates 


(Continued from page 607) 
flux examination of the highly stressed parts indicates 
virtual freedom from even minute surface imperfec- 
tions. 

Analysis of the complete ignition system and wiring 
harness reveals some striking observations. Consider, 
for example, the compact double magneto unit. For 
lightness, the housings are made of aluminum castings. 
And here is a significant thing. The larger main body 
has a wall thickness of only 0.090 in. The smaller 
end plate castings has a wall thickness of but 0.070 
in. The spark plugs are considered to be inferior 
according to our standards but the use of an aluminum 
shell cuts the weight of the plug to about half that 
of our plugs. The wiring harness is of copper with 
practically no protection against weather, although it 
was pointed out that such protection is not essential 
with a liquid-cooled engine housing. Finally, it should 
be noted that the weight of the ignition assembly 
comes to no more than half of the weight of our best 
current systems. 

The induction system combines solid fuel injection 
with complete automaticity of control functions, con- 
trolled by a maze of intricate control devices. The 
fuel pump analyzed by American Bosch engineers, is 
a modification of the Bosch Diesel unit, combining 
many elements of the American Bosch system, modi- 
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fied for handling gasoline. Chief of the modifications 
is the provision of full pressure lubrication. The pump 
is of 12 in-line construction with pressure piping to 
each of the injectors. Each of the injector nozzles has 
a built-in edge filter. 

Another example of the perfection of the production 
methods is found in the case of an auxiliary pressure 
pump comprising two rotor shafts with a long helical 
thread cut on each one to provide means for fluid dis- 
placement. The shaft end pilots in the housing bore 
with a clearance of 0.0007 in. while the clearance of 
the rotor shafts in the body is 0.0008 in. 

The only major detail found lacking was the ab- 
sence of ground threads. Current practice in this coun- 
try insists upon fine ground threads. 

Discussion of the paper on light airplane engines 
which was presented by C. T. Doman, Aircooled Motors 
Corp., brought out the ever increasing problems of 
design and manufacturing procedures occasioned by 
the stringency of the materials situation, the need for 
frequent shifts due to materials substitutions. The 
trend of discussion seemed to indicate that from the 
operating standpoint, it will be necessary for the dura- 
tion to fit engine design to available fuels since private 
plane owners must needs rely upon premium grades of 
passenger car service station fuels rather than the 
clear high octane aviation gasolines. 

Hailed as a high spot of the technical program was 
the presentation by Dr. J. T. Rettaliata, Allis- 
Chalmers, of the successful development of the gas 
turbine prime mover. Commercialization of this al- 


The new Curtiss XSB2C-1 dive-bomber built for the 
U. S. Navy is of the “Super” variety designed to 
operate from aircraft carriers. It has a 1700 h.p. 
Wright engine and three-bladed Curtiss electric pro- 
peller. The substantial landing gear construction is 
shown in one of the views herewith. 


Soibelman Photos 
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most ancient principle is attributed to the availability 
of materials capable of withstanding temperatures 
in excess of 1000 deg. Fahr., development of an effi- 
cient axial flow compressor, better knowledge of the 
principles of streamline hydraulic flow. If blade ma- 
terial capable of withstanding 1500 deg. Fahr. can be 
found, the device promises thermal efficiencies around 
30 per cent. 

Although the actual prime movers under. discussion 
are of sizes and output exclusively for stationary power 
purposes, it is felt that the fundamental principles 
offer encouragement for future application for strictly 
automotive purposes, assuming the practicability of 
good efficiency in scaled down units. One extremely 
fertile field open to exploration is the possible use of 
the axial flow compressor for supercharging high- 
powered aircraft engines. Another is the development 
of a complete powerplant with direct propeller mount- 
ing for aircraft installation. 


Automatic Adcrance Curves for Ignition Dis- 
tributors 


THE past it was customary to furnish distribu- 
tors giving spark-advance curves which would 
enable the engine to pull the maximum horsepower, 
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Fig. I1—Spark-advance requirement data for a 


1931 car 


said J. T. Fitzsimmons of Delco-Remy Division, Gen- 
eral Motors Corp. In the high-compression engines of 
today, however, conditions arise which usually require 
an advance curve somewhat lower than that giving 
maximum power, if objectionable detonation is to be 
avoided. Engine characteristics which influence the 
most-desirable distributor automatic advance curve are 
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Fig. 2—Spark advance requirement data for a 1938 
car of the same make 


valve timing, mixture ratio, turbulence in cylinder, 
shape of combustion space, spark-plug location, com- 
pression ratio, volumetric efficiency, and the cyiinder 
temperature over the speed range. The compromise 
curve will be decided by the engineer on the basis of 
what he considers to be reasonable detonation, and in 
this his customer may- not always agree. 

Fig. 1 shows results of tests made on a 1931 engine 
to determine the proper automatic advance curve for 
the distributor. The engine was operated at various 
speeds, and the spark advances which gave maximum 
power, detonation, and 1 lb. loss of torque were deter- 
mined for each speed. The advance which gave detona- 
tion is above that which gave maximum power, and 
at no speed is the difference between them less than 
2 crankshaft deg. The spark advance giving 1 lb. loss 
of torque is at least 5 deg. below that giving maximum 
power, and 7 deg. below the point at which detonation 
occurred. This means that a total variation of 7 
crankshaft deg. can exist between the actual spark tim- 
ing in any cylinder and the automatic advance curve 
of the distributor without serious loss of power or 
appreciable detonation. It also so happened that with 
the fuel used the detonation and maximum power 
curves were parallel over the low-speed range, so a 
slight adjustment of the timing would correct the 
advance over the whole speed range. 

Fig. 2 applies to a 1938 engine by the same manu- 
facturer. Here the curve for maximum power lies 
1 deg. above the detonation curve; consequently, if 
detonation avoided it will be necessary to 
hold the advance curve between that showing 2 per 
cent torque loss and that indicating detonation. This 
gives a tolerance of only 3 crankshaft deg. on the 
distributor if detonation is to be avoided and prac- 


is to be 
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tically maximum power obtained. Specifications like 
these are not difficult to meet, as the maximum power 
and detonation curves are parallel, and the operator 
can make the initial timing such that maximum power 
is obtained with slight detonation, or he can elim- 
inate detonation entirely by a slight sacrifice in power. 

Work done by the CFR Road Test Group at San 
sernardino confirmed what had been previously ex- 
pressed in various papers, namely, that the automatic 
advance of the distributor should conform to the type 
of fuels used. 

In concluding his paper the author suggested that 
a compromise automatic advance curve should be de- 
veloped for each engine which will give operation 
without objectionable detonation where this point is 
below maximum power, for the poorest fuel which 
may be used. Close tolerances on distributor timing 
should be specified where necessary, and tolerances 
should be allowed to widen out where they are not 
important. This will result in a unit requiring less 
service and which is more reasonable in cost. For 
most engines, close tolerances in distributors are re- 
quired at the lower speeds; at higher speeds they are 
not material. The automatic advance curve should be 
selected for satisfactory performance rather than for 
peak power. Most customers would rather have a car 
which operates satisfactorily without excessive detona- 
tion every day, than one with super performance and 
economy which must be serviced by an expert every 
time fuel is bought from a different tank. 


Automatic Transmissions 


T GENERAL subject of automatic transmission for 
passenger cars was discussed in a paper by Harold 
E. Churchill of the Studebaker Corp., largely on the 
basis of experimental results. 

Introduction of fully automatic transmissions 
brought with it the problem of operation or control 
of the primary clutch mechanism, which so far has 
been solved by the use of either a fluid coupling or 
a power-operated mechanical clutch. Centrifugal 
clutches have the inherent disadvantage that they are 
dependent for engagement and disengagement only 
on engine speed. Primary clutches controlled by hy- 
draulic pressure, while they have been used experi- 
mentally, present difficult production problems, and it 
seems that any design which is 
satisfactory from the operating 
standpoint is too complex and 
too costly to manufacture. Pneu- 
matic control, making use of 
the inlet-manifold vacuum, has 
been used with continued suc- 
cess, and such clutches are op- 
tional equipment on a number . a 
of 1941 passenger cars. Three 2nd Gear Start 
fundamental types of vacuum 
control for friction clutches are 
at present available, as follows: 1) Conventional 

(a) Position or follow-up-type ace aici 

2nd Gear Start 
valving. EK Overdrive 
srd Gear Start 


Kk Overdrive 
Yond Gear Start 


Automatic 


(b) Balanced or pressure-sen- 
sitive type. 
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Fig. 1—Showing effect of fluid coupling on maxi- 

mum propeller-shaft torque and percentage slip in 

coupling at both full load and road load over the 
whole speed range 


(c) Balanced cushion with variable bleed. 

In the first type, clutch engagement is regulated 
only by movement of the accelerator pedal, and since 
the rate of engagement, once the cushion-point has 
been reached, varies with the ratio of the gear being 
engaged, this type of control would seem to require 
considerable skill on the part of the driver if engage- 
ment is to be smooth in all gears. With the second 
tvpe the rate of clutch engagement is controlled en- 
tirely by the rate of air bleed into the vacuum cylinder 
and is independent of manifold vacuum, hence, clutch 
engagement is not affected by the manifold vacuum. 
Neither of these two controls eliminates the clutch 
pedal. The third basic type, balanced adjustable con- 
trol with variable bleed, is the simplest form of vac- 
uum clutch control available and appears to meet the 
requirements. This system employs a power cylinder 
and control valve as an integral unit. It requires the 
use of a governor switch, throttle switch, and over- 
ruling switch to complete the installation. Since this 
system meets all conditions of clutch operation, with 
certain types of transmission the clutch pedal may be 
dispensed with. 

The public seems to have gained the impression, 
from advertisements, that the fluid coupling eliminates 
the need for a mechanically operated clutch, but all 


Results of Economy Tests 


Gasoline 
Used Per Miles Per Mites Per 
Cent Traffic Gal. Traffic Stop Traffic 
Axle Coupling Country Country Country 
3.04 YES 120 104 S.S8 16.5 
ay) NO 100 100 10.6 Lé.5 : 
3.42 YES 100 100 .7 15.0 10 N.5 
a4 YES 102 101 S.6 14.9 11 $.5 
4.3 YES 152 125 8.1 13.0 15 8.9 
1.55 NO 100 100 TOK 15.6 5 81 
$.55 YES 119 108 10.4 19.1 11 N.8 


I eres NO 100 100 12.32 P09 11 41 
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American cars using sliding year transmissions and 
equipped with a fluid coupling, also have a mechanical 
clutch. 

The author discussed the pros and cons of the fluid 
coupling very frankly. He said it is a means of damp- 
ing torsional disturbances in the drive line, and it 
makes it possible to use the maximum torque of the 
engine over a wider and lower range of car speeds 
than is possible with a non-slipping clutch. This char- 
acteristic permits starting in direct gear, if the per- 
formance demanded by the operator does not require 
a higher torque ratio. In this respect alone the coupling 
has considerable merit, because it is a definite con- 
venience factor to the driver in eliminating some gear 
shifting. However, there is a loss in the torque avail- 
able at speed above maximum engine torque, because of 
slippage. Because of the inherent characteristic of the 
coupling which enables it to transmit torque with 100 
per cent slip, even with the engine idling the mechan- 
ical clutch must be disengaged or the brakes applied to 
prevent creep when the car is stopped in gear. Slippage 
occurs at all car speeds and varies with the power 
transmitted. Fig. 1 shows the torque increase at low- 
speed ratios and the percent slip variation between 





FUEL ECONOMY— FLUID COUPLING 
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Fig. 2—Loss in fuel mileage due to slip in fluid 
coupling 


full and road loads over the entire speed range of a 
typical coupling installation on an engine of 190 lb.-ft. 
torque. Horsepower loss is directly proportional to the 
slippage and is directly reflected in higher fuel con- 
sumption. Fig. 2 shows the effect of the coupling on 
the fuel consumption at road and full load for the 
same coupling and engine used in Fig. 1. 

Table I gives the results of economy tests on cars 
equipped with various combinations of transmissions, 
and coupling-equipped cars. Cars were operated in 
pairs over the same route under identical traffic and 
cruising conditions. 

Following are some of the difficulties observed by 
the author in tests of coupling-equipped cars: 

(a) Possible damage to the rear main bearing be- 
cause of high coupling temperature. 

(b) Oil fumes may enter the interior of the car if 
the coupling should “‘blow off.” 

(c) Increased temperatures at toe and floor boards 
require better insulation. 
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(d) The high temperature may draw the temper of 
the seal ring and reduce the pressure on same. 

(e) Ventilation of the clutch housing and baffling 
for adequate dirt exclusion are necessary. 

The following objections, the author said, might be 
noted by the car owner: 

(a) Increase in fuel consumption. 

(b) Higher engine speeds for a given axle ratio. 

(c) Higher towing speeds required to start car, 
especially with cold oil. 

(d) Car cannot be moved with starter in case of an 
emergency. 

(e) Increased time required for automatic shift in 
sliding-gear transmissions, because of the necessity 
of delaying throttle return to idle, to prevent engine 
stalling when car is stopped in gear. 

Most of the objections noted could be eliminated by 
using the mechanical clutch when the car is stopped 
in gear. 

In the remainder of the paper the performances of 
four transmissions, ranging from a conventional three- 
speed sliding gear transmission combined with auto- 
matic overdrive to a fully automatic four-speed trans- 
mission of the planetary type were discussed on the 
basis of torque-speed curves for individual gears. The 
author closed his paper with the following general 
conclusions : 

(a) The clutch pedal and pedal operation of the 
clutch will soon be eliminated from automobiles in 
which the installation of automatic transmissions is 
not precluded by price considerations. 

(b) Elimination of the clutch pedal will result in a 
public demand for power braking, and brakes will be 
furnished which will be treadle-operated, using low 
pressure and short travel. 

(c) Automatic transmissions must have at least 
four gear ratios for satisfactory performance. In the 
final version of the automatic gearbox, sliding gears 
probably will not be used. The transmission must be 
respensive to both torque and speed. 

(d) Only a reversing lever with neutral position 
and a pedal-operated accelerator should be required for 
an automatic transmission. 

(e) Kinematic energy of a circulating fluid, in com- 
bination with planetary gearing, automatically con- 
trolled by mechanical means, may be the best means 
of transmitting power from the engine to the driving 
wheels. 


Engineering for Better Fuel Economy 


iL) of improving the fuel mileage of pas- 
senger cars were discussed in a paper by H. T. 
Youngren of Olds Motor Works Division, General 
Motors Corp. Although cars have become heavier dur- 
ing the past decade, and their hill performance has 
been improved, nevertheless gains in economy have 
been effected, as shown in Fig. 1, in which are plotted 
the fuel mileage at 50 m.p.h., the weight of the car, 
the displacement factor, and the time required to cove) 
the 11-per cent hill course on the G.M. Proving Ground 
for the six-cylinder Model 70 Oldsmobile. 

Mr. Youngren broke down the fuel-economy prob- 
lem into three parts, as follows: 
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1. The horse power-hours required to move the 
vehicle a given distance. 

2. The brake thermal efficiency of the power plant 
at the particular speeds and loads used. 

3. The amount of reserve power desired for rapid 
acceleration and hill climbing. 

The major effect of car weight on gasoline economy 
is not its influence on level rolling resistance, but that 
on the reserve power required for satisfactory ac- 
celeration and hill-climbing ability. Since the acceler- 
ating ability of a car is proportional to the ratio of 
its available excess thrust at the wheels to the weight 
ot the car, reduction in weight alone will be accom- 
panied by a fairly fast gain in acceleration. It is 
possible that future economic conditions will dictate 
weight reduction for reasons other than fuel economy. 

Another factor affecting the fuel mileage is the car 
speed, but higher car speeds are desirable and a reduc- 
tion in car speeds cannot be considered as a practical 
help in the gasoline-mileage problem. The specific fuel 
consumption of the engine is much higher at low car 
speeds (part throttle) than at wide open throttle. This 
is due to the lower ratio between power output and 
friction horse power at: low outputs. In a certain case 
cited by the author, the mechanical efficiency of the 
engine was 81 per cent at full load and only 41 per 





RELATION OF FUEL ECONOMY TO PERFORMANCE 
DURING PAST i0 YEARS 
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Fig. 1 — Relation 
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cent at road load at 40 m.p.h. Engineering effort 
therefore should be directed toward a reduction in 
engine friction. There is no accurate information 
regarding the friction in engines when operating 
under power, but motoring friction can be used as a 
guide, and in Fig. 2 engine motoring friction is broken 
down into its various components. 

In the case of this engine, the apparent pumping loss 
is by far the largest item and offers a good field for 
investigation. This pumping loss exists in spite of a 
fairly high volumetric efficiency of 82 per cent at 1200 
r.p.m. and 63 per cent at 4000 r.p.m. Pistons and rings 
contribute materially to the friction losses; in this 
case four rings are used for oil economy, and the 
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Fig. 2—Breakdown of friction losses in six-cvinder 
engine 


elimination of one ring from each piston resulted in 
a gain of 1 mile per gallon at 50 m.p.h. 

Fig. 3 shows the relationship between the compres- 
sion ratio and the fuel mileage for a six-cylinder Olds- 
mobile at 50 m.p.h. There is, of course, a limit to the 
highest practical compression ratio with any partic- 
ular grade of fuel, and Mr. Youngren said that at 
the present time, considering eventual carbon build-up, 
6.7 is as high as they dared to go on 74-octane fuel. 
An example was worked out to show that an increase 
in compression ratio alone does not result in important 
economies at high speeds. To secure any real benefits 
it is necessary to also change the drive ratio and so 
to bring down the engine speed corresponding to a 
particular car speed. 

Other factors affecting the gasoline mileage tiat 
were discussed in the paper included relative engine 
size, mixture ratio, spark timing, exhaust scavenging, 
spark-plug gap width and the performance factor. 
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Streamlining for Fuel Economy consumption for the streamlined body with the 2.74 
drive is the same as that for the conventional body 
ERELY putting a streamlined body on an other- with the 3.89 drive. Hence the combined effect of 
wise unchanged chassis will not result in any changing the body and the drive ratio is to cut the 
appreciable gain in fuel economy, for though the air resistance in half and maintain the thermal effi- 
streamlined body cuts down the drag and the horse ciency unchanged, and the increase in economy is about 
power required at any given speed, if the same engine 50 per cent. However, Mr. Zeder held that in addition 
and the same drive ratio are used, the load factor of 
the engine will be lower with the streamlined body, 
and its thermal efficiency will be less. The problem car must also have an accelerating ratio available in 
of how to take full advantage of streamlining from the medium and low-speed range without special ma- 
the economy standpoint was discussed in a paper by nipulation of the driver. 
James C. Zeder of Chrysler Corporation. Fig. 1 is a The author concluded that 
three-dimensional chart showing the specific fuel con- 
sumption of a passenger-car engine over 
the entire operating range. In the Chrys- 
ler Airflow car, equipped with an engine 
having such an economy characteristic, 


to a top-gear ratio which will realize the economy gains 
possible at open-road cruising speeds, the streamlined 


certain conditions now 
developing should accelerate the trend toward stream- 





STUDIES IN STREAMLING 
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Fig. 2—A study in streamlining. 


SPECIFIC FUEL CONSUMPTION 
VS. SPEED AND LOAD 


lining during the coming decade. The need for military 
roads will stimulate the building of “through” high- 
ways adapted to faster traffic. The competition of 
faster trains and faster buses, and the increasing 
volume of air travel will force the automobile to higher 
cruising speeds. At the same time, with battleships, 
airplanes and tanks to pay for, “miles per gallon” is 
going to be more and more important. The individual 
driver will be cutting down on all his living expenses 
in order to pay his income tax, and he is going to 
insist on getting the economy he has been bragging 
about to his friends. 

Fig. 2 herewith, reproduced from Mr. Zeder’s paper. 
is a study in streamlining and its effect on fuel 
economy. The chart is self-explanatory. 


LBS, FUEL PER, BHP HR, 


Maximum Engine Temperatures Reached in 
Service 








ee data on the maximum temperatures 
reached at various engine points in severe service 
were presented in a paper by B. E. Sibley and H. C. 
3aldwin. The authors are connected with an oil com- 
pany and the tests, including both engine-stand and 
road tests, evidently were carried out to study the be- 
Fig. 1—Specific fuel consumption vs. speed havior of various engine oils under severe conditions. 

and load. Road tests were carried out over two courses in Ari- 
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zona in June and August of last year, and atmospheric 
temperatures during the tests rose as high as 120 deg. 
Kahr., though at the time engine temperatures were 
taken they were materially lower. 

In one series of road tests, 508 miles were covered 
per day, while in the other series, in August, the pas- 
senger cars taking part covered 576 miles per day and 
the heavily loaded trucks, 492 miles. Speeds were held 
to an average of 65 m.p.h. Eight thermocouples were 
located at various points of the powerplant, as indi- 
cated in the outline drawing shown herewith, to deter- 
mine temperatures at these points. In engine-stand 
tests it was found that the end of the dip stick reached 
«a temperature approximately 16 deg. higher than the 
oil in the oil gallery. Table I shows the average tem- 
peratures for each group of cars reached in road tests 
carried out during June, 1940, the three groups in- 
volved being the three high-production makes on the 
American market. 

Table II gives similar data obtained in the August 
tests, in which a truck took part. 


Table |—Thermo-Couple Averages by Groups, 
Litchfield Park Tests 


1 2 3 o 5 6 7 8 
Car . Oil Oil Oil Under- 
Group Atmos. W-in W-Out Sump Header Throw-off hood Carb. 
\ 103.6 77.5 185.9 206.3 199.7 211.2 140.6 145.4 
B 103.6 179.8 188.7 249.9 213.6 250.4 121.8 137.1 


a 103.6 178.8 184.1 210.1 202.6 210.9 138.1 138.2 


Table ti—Thermocouple Averages by Groups, 
Chandler Tests 


1 2 3 4 5 6 7 8 
Car Oil Oil Oil Under- 
Group Atmos. W-iIn W-Out Sump Header Throw-off hood Carb. 
\ 96.01 163.9 174.0 202.5 198.1 210.6 129.4 S238 
B 96.01 163.0 171.4 234.4 198.3 235.8 110.3 125.3 
e 96.01 166.0 170.5 208.0) 192.0 203.7 123.5 125.1 
I> 96.01 148.4 165.0 184.6 157.9 190.4 123.5 130.2 


Truck 


In engine-stand tests made on cars of Group B, the 
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uverage temperature in the oil header was 280 deg. and 
that in the sump, 290 deg. These are much higher 
than the temperatures at these same points in the 
road tests. The interior cleanliness of engines is 
vreatly affected by engine temperatures. An increase 
in the temperature of the oil strongly affects its rate 
of oxidation, and results obtained by a number of in- 
vestigators have shown that the rate of oxidation is 
practically doubled for every 18 deg. increase in the 
Fahr. temperature. The truck units engaged in the 
test were heavily loaded and were driven at such 
speeds that they constantly overtook passenger cars 
other than those engaged in the test, yet the oil sump 
temperatures were much below those measured in the 
passenger cars, while the under-hood 
were about the same in both classes. 


temperatures 


Tests of Lubrieants Under 
Boundary Conditions 


Ever since the development of the 
various testing machines for testing 
lubricating characteristics of oils, etc., 
under “boundary” conditions (absence 
of a continuous film), inconsistencies in 


from 


cleaning the surface 
chlorethylene in liquid form. 

In contrast, it was found that after 
“cleaning” the surface with the finest 


with tri- with benzene, resulting in a much 
higher coefficient of friction. Appar- 
ently, therefore, the lack of change in 
the coefficient of friction was due to 




















comparative test results have provided 
many a basis for argument. Details of 
a study recently completed by the Na- 
tional Physical Laboratory in England 
seem to indicate a possible reason for 
such inconsistencies. 

In a broad study of static friction of 
lubricated surfaces, A. Fogg, M.Sc., 
and S. A. Hunwicks, B.Sc., discovered 
that surface adsorption of “cleaning” 
materials by the surfaces being used 
for test introduced serious errors in 
test results. 

For instance, a steel surface with an 
original static coefficient of 0.58, when 
“cleaned” with trichlorethylene showed 
a coefficient of from 0.33 to 0.45, the 
higher value representing vapor clean- 
ing, while the lower coefficient resulted 
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grade of emery paper available (0000 
blue black), the original coefficient of 
friction was restored, indicating that 
the sanding had removed the surface 
layer with the adsorbed contaminating 
material. 

An even more pronounced effect on 
friction of adsorption of materials by 
the surface being lubricated was found 
when using oils containing colloidal 
Acheson graphite. When such oils were 
removed by flushing with benzene, the 
static friction of the surface remained 
identical as during the test with the 
oil present, indicating that the fine 
graphite particles had been adsorbed in 
the surface material—forming a 
“oraphoid” surface. As a check on this 
the same type of oil without colloidal 
graphite was applied and flushed off 


adsorption of graphite rather than oil. 
A further confirmation of the forma- 
tion of a graphoid “dry-lubricating” 
surface was obtained by covering the 
surfaces again with untreated oil. 
Under this condition, the static coeffi- 
cient of friction was identical with that 
of the former treated oil, rather than 
the higher value for the untreated oil. 
Conclusions drawn from the exten- 
sive series of tests by Messrs. Fogg and 
Hunwicks included the following: 


1. Lubricating qualities in the boun- 
dary condition are relatively indepen- 
dent of.viscosity of the lubricant. 

2. Lowest coefficients of friction are 
obtained with fatty oils, followed by 
E.P. lubricants, graphited oils, and 
mineral oils, in that order. 
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PRODUCTION LINES 


Quality Control 


For those interested in adoption of 
the statistical methods of quality con- 
trol as a means of assuring quality 
levels at lowest cost, we wish to men- 
tien that the ASA has completed the 
preliminary drafts of the American De- 
fense Emergency Standards, is submit- 
ting reports for study by interested 
people. The reports comprise a “Guide 
for Quality Control” and a “Control 
Chart Method of Analyzing Data.” 
When finally approved and published, 
these standards will mark an important 
step in the introduction of statistical 
quality control in manufacturing plants. 
We urge you to watch for the release 
of these standards as they will merit 
your close attention. 


Practical Manual 


To those of our readers who have 
evinced an interest in the application 
of statistical methods in quality con- 
trol, and to those who have participated 
in the writer’s forum on the subject, 
we recommend a new treatise, “An 
Engineer’s Manual of Statistical Meth- 
ods” by Leslie E. Simon, Major, Ord- 
nance Department, U. S. Army. This 
manual is an outgrowth of the author’s 
pioneering work at the Ballistic Re- 
search Laboratory at the Aberdeen 
Proving Ground and is intended as a 
text book for personnel engaged in 
such activity. Consequently the book 
will appeal to practical men as well as 
to engineers. It is concise, free of the 
mathematical complexity usually as- 
sociated with academic discussions of 
the subject, and marks a studied at- 
tempt at emphasizing the basic tools 
which are at the disposal of the prac- 
tical man. Some of the topical headings 
will indicate the method of attack— 
“making sense out of figures,” “inspec- 
tion of a lot by variables,” “process in- 
spection by variables,’ “predicting 
from sample to lot.’”’ The appendix has 
a valuable chapter describing a sample 
quality control system which has 
worked in actual operation; and a dis- 
cussion of specifications and standards 
of quality. The book is fresh off the 
presses of John Wiley & Sons, Inc., 
New York. 


Shop Management 


Latest contribution from the facile 
pens of the veteran team —Fred H. 
Colvin and Frank A. Stanley —is the 
book entitled “Running a Machine 
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Shop,” which is just off the press. In 
something over 400 pages of text, the 
authors provide a comprehensive out- 
line of the elements entering into the 
management of machine shops from the 
very smallest to the largest in industry. 
Presenting current practice taken from 
the actual operation of many outstand- 
ing manufacturing plants, this manual 
should be of great interest to everyone 
concerned with machine shop operation, 
particularly at a time when national 
defense activity demands the utmost 
effort in productivity and operating 
efficiency. The manual covers the gamut 
of management problems, touches on 
the following topics: planning the shop 
layout, selection and maintenance of 
machinery, utilization of materials 
handling systems, routing of work, 
training and apprentice systems, in- 
spection methods. We commend it as 
a handbook for your shop bookshelf. 


Steel Horizons 


Steel Horizons is a large page size 
magazine done handsomely in color, 
issued regularly by the Allegheny Lud- 
lum Steel Corp. You should be on the 
mailing list. Current issue contains the 
biography of the month and a timely 
story it is. It has to do with the amaz- 
ing business that is the Bundy Tubing 
Co., makers of the famous Bundyweld 
tubing so widely used in automotive 
construction. According to the statis- 
tics, Bundy produced 38,000 miles of 
this tubing in 1939. Our guess is that 
1940 will top this figure by a long shot. 
Some idea of what is involved in the 
manufacture of the hydrogen-brazed 
double-walled Bundy tubing may be 
gaged from the fact that steel com- 
panies must produce steel strip in huge 
volume, held to a tolerance on the 
thickness of plus or minus 0.00025 in.! 
This fact alone is reason for reading 
the whole story. 


Magnaflux Test 


Starting from scratch (not intended 
as a pun) the Magnaflux method has 
been widely adopted in the industry as 
a means of exploring the surfaces of 
finely finished, highly stressed automo- 
tive parts to detect the minute surface 
imperfections which may serve as foci 
for incipient fatigue failure. The test 
is drastic, requires the establishment of 
definite criteria of acceptance as be- 
tween the supplier and user of the 
parts. Recognition of the method is 
found in the inclusion of a complete new 


section on “method of rating Magnaflux 
Indications” in the 1941 Edition of the 
SAE Handbook. The next step in the 
process should be the establishment of 
acceptance standards, permitting cer- 
tain kinds of fine surface defects or in- 
dications to be accepted, thus reducing 
the volume of rejects, lowering the cost 
of finely finished items. In this process 
it is necessary to recognize that not all 
surface “defects” can contribute signifi- 
cantly to fatigue failure. 


Heat Prover 


An interesting application of the 
Cities Service Heat Prover is cited in a 
recent report in which the device was 
used to check the adjustment of fur- 
naces in a large automotive heat treat- 
ing department. Use of the instrument 
disclosed that the furnace atmosphere 
was not exactly what it was thought to 
be. For example, in one instance there 
was excess oxygen which accounted for 
excessive scale formation. In another 
case combustion was found to be incom- 
plete. Correction of such conditions im- 
proved heat treatment control, improved 
fuel economy. 


Particularly Interesting 


A particularly interesting and inform- 
ative Shop Manual dealing with ap- 
proved methods of handling, mounting 
and lubricating ball bearings has just 
been issued by New Departure. It con- 
tains a mass of data that should be val- 
uable in many ways. Included among 
the subjects dealt with are Checking 
before Assembly, Details Affecting Ac- 
curacy, Mounting Preparation, Mount- 
ing Methods, Preloading, and Storage 
and Cleaning. As the introduction to 
the Manual points out, a top quality 
ball bearing is definitely a precision 
product and troubles may be avoided 
and better operation obtained both as 
to bearings and the parts in which they 
are used if the instructions in the Man- 
ual are carefully followed. We are in- 
formed that copies of the Manual will 
be furnished to those readers who will 
write to New Departure’s main office in 
Bristol, Conn. 


Drop Forgings 


Current issue of Drop Forging Topics 
(we hope you are on the mailing list) 
is devoted to news concerning the 
adoption of forgings for vital parts of 
various types of equipment for Na- 
tional Defense. Among the applications 
are: Reo dump trucks, Grumman fighter 
ships, LeTourneau earth moving ma- 
chinery, Automatic Transportation in- 
dustrial trucks, American MonoRail 
systems, Harley-Davidson motorcycles, 
Fairchild training ships. Modern forg- 
ing practice permits the design of in- 
tricate but light weight parts of great 
strength, dimensional fidelity, good ma- 
chinability. J. G. 
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Close-up of the fourth draw on the fifth press 
in the line shows the 37 mm blanks fed in 
vertically to the ram 


CCORDING to recent announcements by 
A F. L. Burke, general manager, Guide 

Lamp Div., General Motors Corp., the 
organization is in full swing on the production 
of essential National Defense orders for ma- 
teriel uniquely suited to its manufacturing 
facilities. 

Major contribution of the Anderson, Ind., 
plant is the production of cartridge cases for 
which they have orders currently for a total of $4,910,- 
000. This covers three different sizes—37 mm., type 
M-16 and M-17 anti-tank and anti-aircraft cartridge 
cases; 90 mm., type M-19, for anti-aircraft; and 105 
mm., type M-14 cases for 
howitzer guns. 

In addition, Guide Lamp is 
making regular lamp equip- 
ment as well as special black- 
out markers for Chevrolet and 
GMC Army trucks. Its Syra- 
cuse plant has orders for $5, 
839,000, covering M-2 air- 
craft fixed focus, 30-caliber 
machine guns. 

Due to the influx of na- 
tional defense orders, Guide 
Lamp plans the construction 
of another plant in Anderson, 
Ind., just south of the pres- 





One of a pair of New Britain-Bridley auto- 

matics with magazine feed, takes the turning 

and facing of the head end, reaming and 
counterboring of the pierced hole 
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ent shipping department and parallel to the new build- 
ing, which was completed last summer, so as to pro- 
vide necessary space for changes in production brought 
about by the National Defense Program. Because of 
priorities on certain materials, it will be necessary to 
substitute materials for products not needed in de- 
fense, thus making it necessary to change manutfac- 
turing processes and relocate equipment. 

Of brick and steel construction, the new plant will 
have approximately 72,000 sq. ft. of floor space and 
will be of the most modern type, similar in design to 
the present plants. 

Although the manufacture of cartridge cases is an 
old established art, Guide Lamp has found it possible 
to carry out the process in a manner suited to the 
adoption of the most up-to-date production equipment, 
precision controls, as well as the introduction of mass 
production techniques current in the automotive in- 
dustry. The present line-up for producing the 37 mm. 
cartridge case is an outstanding example of economical 
automotive procedures, tested in actual performance 
on the recently completed educational order for anti- 
aircraft cartridge cases of the 3 in. size. 

In striking contrast to the facilities for the 37 mm. 
cases is the line developed for the fabrication of the 
relatively larger 90 mm. and 105 mm. cases which are 
produced on the same floor. Although substantially the 
same process is employed in the fabrication of all sizes, 


Cartridge Case 
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the gigantic equipment required for all of the steps 
for the large cartridge cases makes the outward ap- 
pearance of the big department quite different from 
its smaller counterpart. Incidentally, both the 90 mm. 


and 105 mm. cases are processed over the same line, 


with suitable changes in tool- 
ing. 

It is of interest to note at 
the outset that cartridge case 
manufacture is 


based upon 





the extrusion principle, the first step in the operation 
being the extrusion of a cup from a disk-shaped slug 
of specification brass. 

For a better visualization of the essential steps in 
the making of cartridge cases, let us consider the 
operation of the high speed 
line for the 37 mm. size. The 
initial stages of the process 
take place on a battery of five 
Bliss presses. The first step is 
the extrusion of the “cup” 
from the brass slug, on the 
first press in the line, fitted 
with an 8-station indexing die 
fixture. As the cups are fin- 
ished they are ejected onto a 
gravity conveyor which car- 
ries them into a_ suitable 
basket. 

The cups then go into a 
pit-type Lindberg furnace 
where they are annealed by 
heating to 1090 deg. Fahr., 
cat then they are taken out and 

placed in a quenching tank. 
From this point on, the work 
is treated progressively in a 
sulphuric acid bath, then a 


| Mianufacture at Guide Lamp 










Here is a glimpse of the final inspec- 
tion line. Work moves on an endless 
belt conveyor line, terminating at the 
extreme right, and communicating 
with a similar line at right angles 
which is government inspection 
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This 2000-ton Toledo press handles the 
heading of the 90 mm and 105 mm 
cartridge cases, supplements the battery 
of new H-P-M Hydro-Power drawing 
presses in this department 


plain water rinse, a soda ash wash, and finally 
hot water rinse. The latter serves as a wash 
as well as a means of quick drying by evapora- 
tion. 

The cup then proceeds through three deep 
drawing operations, one draw in each of the 
next three presses, each press being provided 
with a similar 8-station indexing die fixture. 
Each one of the three draws is followed by 
the annealing, acid treatment, and washing as 
outlined above. 

For the fourth draw, in the fifth press, the tubes are 
fed in vertically while held in a chute under the press 
ram. They are ejected lengthwise through a gravity 
chute arranged to carry the tubes onto vanes of a 
rotating wheel which is immersed in a hot water bath. 
As the tubes are unloaded from the washing machine 
wheel, they are fitted in a special machine which trims 
them to length. 

Next in order are the heavy press operations, of 
heading, piercing the head, and necking. Heading is 
performed on a 600-ton Bliss press with an 8-station 
die indexing table, the tubes being ejected onto a 
chute which carries them to a similar machine for 
piercing the small hole in the center of the head. 


636 


Following these press operations, the cases are routed 
through another line of tanks—annealing in a sodium- 
nitrate solution at 950 deg. Fahr., then cold water 
rinse, and finally a hot water rinse. 

The cases now are ready for the final press opera- 
tion, that of necking, in another of the big Bliss 
presses. 

The next major operation is that of turning and 
facing the head and reaming and counterboring the 
pierced hole. This is done on one of two New Britain 
Gridley automatics with magazine feed for handling 
the parts. Then the cases are cut to exact length, and 
the open end chamfered. 

Finished cases 
now are loaded into 
trays and given a 
treatment in another 
battery of immer- 
sion tanks—a clean- 


Looking into the big Lind- 
berg automatic “dunking” 
machine which combines 
tanks for the salt bath and 
‘ S water rinses. It is provided 
ing solution, cold with an automatic conveyor 
water rinse then a which carries the big cartridge 


; f is re cases progressively from tank 
preheat to ev nporase to tank with a timed dwell in 
the water. This is each tank 


i 


followed by annealing in a sodium-nitrate bath at 950 
deg. Fahr., two cold water rinses and a hot water 
rinse. The final treatment is the stress relief anneal 
in a Surface Combustion Co., Continuous Air Draw 
furnace where the cases are held at 500 deg. Fahr. 
for one hour. 

Final step before shipment is inspection. The work 
is carried by a gravity conveyor to the final inspection 
line which consists of a long endless belt table con- 
veyor fitted with various inspection devices for check- 
ing inside diameter, length, body diameter, etc. At 
the end of this line is a duplicate bench for Army 
acceptance, where every step on the first line is. re- 
checked. All accepted cases are cleared to a hydraulic 
stamping machine at the end of the Army inspection 
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bench and suitably stamped. The stamping machine 
has a 14-station indexing fixture and is padlocked so 
that its operation is under Army supervision exclu- 
sively. 

In contrast with the compact 37 mm. line is the 
equipment set-up for the 90 mm. and 105 mm. cases. 
These are so much heavier and bulkier as to require 
large tunnel furnaces which take up a good deal of 
floor space, more floor space for the salt baths and 
wash tanks, and correspondingly massive press equip- 
ment. However, apart from these physical require- 
ments the various steps in the process are substantially 
the same as those outlined for the 37 mm. size. 

First operation is that of “cupping” or extruding, 
ising a large slug of specification brass. The presses 
for the drawing and cupping operations are large 
H-P-M hydraulic Hydro-Power units. There are two 
of these on the fourth draw as it is anticipated that 
the 90 mm, case may require two drawing operations 
aut this stage. Heading, which is an extremely heavy 
operation on the large cases is done on a 2000-ton 
loledo press. 

The first necking operation is performed on a 1000- 



















(Above): Close-up of the extrusion 

press shows the feeding of the brass 

‘slugs’ for the first operation on 
cartridge cases 


Right): Final step after the form- 
ng and machining operations on 
he cases have been completed is 
hat of stress relief annealing in a 
as-fired Surface Combustion Co. 
tinuous air draw furnace. Moved 
fong in the rack shown here, the 
ork is held for one hour at a 
temperature of 500 deg. Fahr. 
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ton H-P-M Fastraverse hydraulic press with a 72-in. 
stroke. This is followed by two plain water rinses and 
a drying operation, then an anneal in the sodium- 
nitrate bath, followed by a cold water rinse, then a 
hot water rinse. 

The annealing and washing operations after each 
drawing operation follow the same pattern as for the 
37 mm. case. 

An interesting feature of the tank equipment is 
the automatic “dunking” machine which carries the 
work through the sodium-nitrate bath, and the cold and 
hot water rinses. This has an automatic conveyor de- 
vice for transporting the loaded trays progressively 
from tank to tank, so controlled as to hold the trays 
in each tank for a given interval of time. In this 
respect, the equipment is quite similar to the devices 
used for automatic plating. The entire unit was made 
by Lindberg. 

After the necking operation, the cases are trans- 
ported by belt conveyor to one of two automatics for 
turning and facing the head. One of these is a special 
single-spindle machine made by Coulter; the other is 
a New Britain Gridley, similar to the machines on the 
37 mm. line but larger in size. 

Next the cases are taken over to a 
special horizontal four-spindle drilling 
machine which drills and taps two holes 
in the head; installs two screw evelets 
on the 105 mm. case. 

Open mouth annealing of the case is 
preceded by plain water rinses and dry- 
ing in a furnace, then sodium nitrate 
bath anneal followed by three rinses of 
plain water. Stress annealing is done 
in a push type horizontal furnace where 
the work is held for an hour at 500 
deg. Fahr. All of the horizontal fur- 
nace equipment in this department is 
supplied by the Continental Industrial 
Engineering Co. 
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Bruce Model VAS high speed polishing machine. 
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Double End Simplex unit type precision boring machine 


built by Stokerunit Corp. 


W.F. and John Barnes 


No. 410 rifle drilling machine. 








ge angiagabel of Matte Transfei 
Film, a photographic material for 
sensitizing metal plates for use in a 
template process that is said to shorten 
the time between engineering and iest 
flights in the aircraft industry from 
two to four months, is announced by 
the Eastman Kodak Co. The process 
can also be effectively used in the auto- 
mobile industry or by any manufac- 
turer using metal templates and name- 
plates. According to an official of the 
Lockheed Aircraft Corporation, with 
the development of this new film for 
use in their new  photo-loft-template 
process, aircraft production cost is cut 
approximately $20.000 a model. 

With the use of Matte Transfer 
Film, engineering drawings can be 
printed either by contact or by projec- 
tion on these photosensitive metal 
sheets and the processed plates bearing 
the photographic image are then sent 
directly to the template department 
to be cut out and used as a pattern or 
template. The templates are made by 
cutting around the photographic out- 
line by means of a saw or mechanical 
shears. Other machining operations 
to which the photosensitized metal 
sheets are subjected are filing, drilling 
and punching. Also, by this method 
copies of a drawing can be produced 
for checking purposes, for blueprints, 
by using photographic tracing cloth, 
or for use in re-designing a part. 

It has been found that the most sim- 
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Lamination of Eastman Matte Transfer 

Film at Burbank, Cal., plant of Lock- 

heed Aircraft Corp. to produce _ photo- 
sensitized metal sheets. 
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and MACHINES 


ple and effective method of producing 
sheets of photosensitized metal consists 


of laminating Matte Transfer Film 
to lacquered metal sheets. This film 
has a matte surface, so that it will 


take a pencil line in case changes or 
additional developments on the proc- 
essed photographic image are desired. 
At the present time the width of Matte 
Transfer Film is limited to a maximum 
of 34% inches. If wider plates are de- 
sired, several strips of film are used 
to give the desired width. 


RUCE Propucts Corp., Detroit, has 

developed an adjustable high-speed 
machine Model VAS, with a spindle 
speed range of 1800 to 7000 r.p.m. It 
is intended for edge finishing with rub- 
ber bonded abrasive wheels. and for 
experimental work, using polishing, 
buffing and grinding wheels to obtain 
various finishes, together with the test- 
ing of all types of wheels to determine 


their rate of deterioration at various 
speeds. 
Saperens unit type precision boring 


machines, manufactured by Stoker- 
unit Corp.,;, Milwaukee, Wis., consist of 
a series of sizes of standardized com- 
binations of spindles, tables, hydraulic 
feeding systems and electrical control 
that may be applied singly or in multi- 
ple to bed units to suit production re- 
quirements. In the accompanying illus- 
tration is shown the Double End Sim- 
plex machine, which consists of two 
bed units joined end to end and on 


each is mounted two No. 3 spindles, 
electrical equipment and controls, and 
Sundstrand hydraulic equipment for 
feeds. In the middle is a trunnion type 
indexing fixture for holding ali kinds 
of automotive parts for rough and 
finish boring. Propeller shaft bear- 
ings in particular can be handled on 
this machine. 

All of these unit type machines are 
built of standard parts to meet various 
production requirements. The Stoker- 
unit line comprises 25 sizes and types 
ranging from the smallest practical 
units to multiple production machines 
weighing about 10 tons. 


WO RIFLE drilling machines, No. 410 

and No. 420, are being manufac- 
tured by W. F. and John Barnes Co., 
Rockford, I[ll., the former a horizontal 
type of two spindles and the latter a 
vertical type having six spindles. They 
are designed for boring deep holes 
where the length is more than 15 or 
20 diameters, including rifle tubes of 
20 mm. to 57 mm. and camshafts, pro- 
peller shafts, axles, spindles and long 
hydraulic cylinders. Each of the No. 
420 spindle heads has an individual hy- 
draulic system consisting of piston-type 
feed pump and gear-type rapid trav- 
erse pump. The six units are driven 
by one motor through a common drive- 
shaft and multiple vee belts. 


SUNDSTRAND MACHINE TooL Co., 
Rockford, Ill., recently furnished a 
Model 10 automatic lathe equipped for 





Sundstrand Model 10 automatic lathe. 
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turning the copper rotating band on 
four different sizes of shells. These 
four shells, the 105mm, 155mm, the 
5-in. common projectile. and the 5-in. 
AA Navy shell, have different types 
of bands which required certain spe- 
cial features in the tooling. Tooling, 
however, was made as universal as pos- 
sible so that only a very small amount 
of time would be required for changing 
over the machine to handle the various 
sizes. 

The machine has the regular auto- 
matic cycle of rapid approach, feed, 
rapid return, and stop, all timed and 
interlocked with the starting and stop- 
ping of the machine spindle and the 
starting and stopping of the coolant 
flow. The chuck and movement of the 
tailstock center is air operated and con- 
trolled by a foot valve so that the 
operator has both hands free for load- 
ing and unloading of the shells. 


0 PREVENT wasteful overblasting in 

an airless blast cleaning machine, 
the American Foundry Equipment Co., 
of Mishawaka. Ind., recommends that 
its product the Wheelabrator Tumblast 
be equipped with a timing device to 
control the cleaning period. With pro- 
duction going at full speed, a few min- 
utes unnecessarily wasted on each load 
of work being cleaned can run up to a 
large figure even over a short period 
of time. 

An efficient method of keeping tab 
on the blasting time is a signal horn 
which automatically sounds at the end 
cf the predetermined cleaning period. 
A small dial on the front of the device 


makes possible setting the timing clock 
to any desired number of minutes. 
The time sounding horn can _ be 


mounted directly on the cleaning ma- 
chine or at any other convenient nearby 
spot. In most cases it is placed on the 
side of the machine and near the front 
so as to provide the operator easy ac- 
cess to the device. 


(0 DEMONSTRATE the adhesive quali- 

ties of Cling Oil, L. R. Kearns Co., 
Inc., Chicago, has made available test 
kits consisting of an easel on which 
are mounted twin tubes, one containing 
standard mineral oil and the other an 
equal grade of Cling Oil. When these 
tubes are punctured, the slower drain- 
age of the Cling Oil is used to show 
its greater coverage and adherence 
properties. This oil is claimed to retain 
its high efficiency three to 10 times 
longer than other oils. Cling Oil is a 
clear polymerized oil, the viscosities of 
which are obtained by chemical treat- 

(Turn to page 654, please) 
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'S DOING 


Our own view of automotive production and sales: 
authoritative interpretation of general conditions 








\. ANNEAL RANGE 

« « 
a for 
the annual summer 
closedown between 
model changes in 
the automobile in- 
dustry is still more 
than a month away 
as assembly lines 
continue to turn 
out vehicles 
in record numbers. 
With most plants 
operating at near 
peak capacity to 
supply the tremen- 


ANNUAL | 


new 


dous demand that 
has been gener- 
ated by various 


phases of the De- 
fense Program, 
output for the first 
half of June was 
estimated at 260,- 
000 units. If this 
rate continues 
through the last 
half of the month, 
which appears like- 
lv, it may surpass the 521,153 units produced in June, 
1937, which is the second biggest total for the month. 

Material shortages or labor trouble still are con- 
tingencies which have to be reckoned with, but most 
companies are well enough stocked on scarce material 
so they probably will be able to complete the 1941 
model run, while recent wage raises have been almost 
industry-wide and are likely to avert any curtailment 
on this score. On the subject of materials, Alvan 
Macauley, president of the Automobile Manufacturers 
Association, announced at the annual meeting in De- 
troit, June 5, that more than a half billion pounds of 
strategic and critical metals will be made available 
to defense production through release from passenger 
car and truck curtailment under the plan worked out 
between the companies and the OPM. 

Savings in passenger car manutacture alone will 
release 118 million lb. of zinc, 20 million lb. of alu- 
minum, 11 million lb. of nickel, including the nickel in 
186 million lb. of nickel steel saving, 1,667,000 Ib. of 
chromium, 31 million lb. of copper, 25 million lb. of 


11923 average = 100; 2 Prepared by Administrative and Re- 
search Corp. of New York. 1926 = 100: * Estimated at the De- 
troit office of AUTOMOTIVE INDUSTRIES. 
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Weekly Indexes of Automotive General Business 


Metal Savings Estimated 


Due to Auto Curtailment 


lead, 2,700,000 Ib. 
ot tin, 487,000 Ib. 
of magnesium, and 
107,000 lb. of tung- 
sten defense 
work. Primary 
aluminum, zine and 
tungsten have vir- 
tually elimi- 
nated from passen- 
ger 

These 


for 


= been 
car content. 
savings are 
based on a_ pro- 
jected) output of 
3,460,000 


ger 


Ppassen- 
the 
1942 model season. 
This the 
truck quota. at 
764,000 units un- 
Army. re- 
quirements compel 
Truck 


specification 


cars in 


leaves 


less 
a revision. 
changes are 
pected to release in 
100 mil- 

lion Ib. of these 
metals to the manufacture of defense items. 

That higher prices go hand-in-hand with higher 
costs was illustrated recently when Chrysler upped 
the prices on the Plymouth, De Soto, Dodge and Chrys- 
ler lines by $10 to $50 per car. This followed by two 
days a general wage increase of eight cents an hour 
to 70,000 Chrysler hourly rated workers, estimated to 
cost the corporation $12 millions annually. Nash also 
has raised prices from $10 to $20 per car. 

Increases throughout the industry are looked for on 
1942 models due to higher material costs and use of 
substitute materials. The latter may involve higher 
manufacturing and labor expense due to new methods. 

Macauley stressed this point in his address to the 
AMA when he said: “The alternate materials which 
will go into cars and trucks will in many cases be 
substantially more costly in manufacture. A regret- 
table necessity from the standpoint of the purchaser, 
but a far more desirable choice than 
quality.” 

An indication of the style trend in 1942 models, with 
particular emphasis on economy, was brought out 
when J. C. Zeder, chief engineer in charge of labora- 

(Turn to page 6538, please) 
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NEWS OF THE 


OPM Orders Shift in Steel 
Types to Meet Defense Needs 


Producers Switching from Sheets and Strips to Plates with 
Minimum Dislocation of Motor Supply; Copper Pool Set Up 


By W. C. Hirsch 

In the past fortnight the supply of 
steel and of most nonferrous basic 
metals has been placed under Govern- 
ment control. Differing in details, so as 
to fit conditions and trade customs in 
the market for each of these metals, 
the immediate objective of all regula- 
tions is to assure adequate supplies for 
defense needs. To accomplish this aim, 
the Office of Production Management 
found it necessary to order a curtail- 
ment in the output of sheet and strip 
steel, so that more of the capacity of 
continuous rolling mills might be given 
over to the production of light plates, 
urgently needed for ships, tanks, and 
other defense equipment. 

In taking this step the Office of Pro- 
duction Management put its approval 
on what had been the steel industry’s 
avowed policy for many months. It was 
the understanding right along that the 
output of continuous mills would be 
gradually diverted to the rolling of 
light plate as defense contractors were 
making the progress necessary to be able 
to avail themselves of this material. 
The industry, and now the OPM ap- 
pear to have done a good job of timing 
in this. Automobile manufacturers had 
to cope with relatively little delay in 
the supply of body and fender stock 
while their assembly schedules were the 
chief consideration and now, with de- 
fense requirements having the right of 
way over everything else, the switch- 
over from the rolling of sheets and 
strip to that of light plate causes a 
minimum of dislocation. 


OPM Studies Civilian Needs 
Having reached the phase in the de- 
velopment of industry control where 
the future of civilian enterprise is de- 
termined by what is left after out-and- 


out defense requirements have been 
taken care of, OPM has begun to 
delve into the problem of alloting 


metals to non-defense consumers in suf- 
ficient quantities to emable them to con- 
tinue operations and to furnish em- 
ployment to those not needed in defense 
industries. Manufacturers in this-class 
haven’t very much in the way of metal 
reserves but somehow actual work stop- 
pages resulting from lack of metal have 
been very few so far. While there has 
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been considerable talk of a scarcity of 
pig iron for instance, foundries have 
been kept going, some using a little 
more scrap in their melts than usual, 
but most of them being able to obtain 
adequate deliveries of pig iron. 
Interest in the request of OPM that 
the steel industry expand its capacity 
by 10-million tons a year centers in 
whether this expansion will be chiefly 
geographical in character or whether 
major consideration will be given pri- 
marily to the extension of facilities for 
(Turn to page 646, please) 
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Vultee Organizes 
Mfg. Research Dept. 


In continuing its research activities 
in important production methods and 
processes, Vultee Aircraft has estab- 
lished a new unit known as the Manu- 
facturing Research Department, Vultee 
Aircraft, Inc., under the general super- 
vision of Don I. Carroll, vice-president 
in charge of production. The staff of 
the new department includes Peter Alt- 
man, head of the department and di- 
rector of the activity; G. T. Gerlach, 
patent and research engineer, and A. S. 
Kos, experimental engineer on manu- 
facturing methods and processes. Of- 
fices, an experimental shop and a 
laboratory have been established in the 
Boulevard Building in Detroit. It is 
planned that this department will move 
to new buildings at the Stinson Air- 
craft Division of Vultee at Wayne, 
Mich... when they are completed. 


Brass-Hat Rack 




















“TI think that the boss is carrying this 
production for the Army to extremes!” 
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FORD “Six” 


GENERAL: 
Ty yn .6-eNL, L-head 
POO HM BIPOME voices 3.00 in. xX 4.40 in 
Piston displ .226 ecu. in. 
Brake hp ..90 at 3300 r.p.m. 
Torque .180 ft. Ib. at 1200 r.p.m. 
Compression ratio ..6.7 to 1 
Weight with trans- 

mission & clutch. .590 1b. 
CRANKSHAFT: 
Material : irae Kone aos steel 
Weight . eer 
Counterweights .Five 
Vibration dampe . Yes 
Main bearings . Four 
Main bearing dia....2.499 in. 
Main bearing length: 

RMN Eo oie on iray wales 1.295 in. 

Two intermediate.1.36 in. 

EGER ie Freel a8 17S im. 
CONNECTING ROD: 
Crankpin bre. dik 

x lengit RA ee: ae eae er i 





Major Specifications 


PISTON: 
a eee Aluminum or steel 
Weight with pin and 
PINGS 6c ccrccvcvess ew Brame (AD 
97.6 grams (Steel) 
Piston: TINGS: .....6660% Three 
CAMSHAFT: 
|| a Cast alloy steel 
EPORPINES 6icneccia css Fou 
Brg. dia. x length..1.797 in. x 1.00 in 
LUBRICATION: 
ee tre a cma ads Full pressure 
Oil pump capacity...3 gal. per min. at 2000 
engine r.p.m. 
Normal oil pressure.30 Ib. at 2000 r.p.m. 
Crankease oil = ca- 
ere enenry ae 5 qt. 
COOLING: 
Pump capacity ..... 50 gal. per min. at 
3000 engine rY.p.m. 
Core frontal aren 
(effective) ......0. 346 sq. in. 
Core thickness ...... 3 in. 
System capacity at. Ot. 


Goodyear and Firestone 


Busy With Defense Orders 


Factories Under Construction for Making Aircraft and 
Gun Parts; Allison Engine Output Is Increased to 1325 Hp. 


Two of the largest tire manufactur- 
ers, Goodyear and Firestone, are taking 
an increasingly larger part in the Na- 
tional Defense program. Goodyear Air- 
craft Corp., a subsidiary of Goodyear 


Tire & Rubber Co., has a $3,700,000 
plant under construction at Akron 


which will manufacture airplane parts. 
It will be devoted to the fabrication of 
metal parts such as outer wings, tail 
surfaces and similar subassemblies. 
Goodyear’s experience in the manufac- 
ture of dirigibles and blimps for the 
U.S. Navy extends over 25 years. 

The new plant, financed by the De- 
fense Plant Corp., will be 1000 by 400 
ft. There also will be a steam plant 
and a drop hammer building for alumi- 
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num forgings on the 25-acre site adja- 
cent to the Akron airport. The plant is 
expected to be finished by late summer. 
Goodyear has an important role in 
the automobile industry’s bomber pro- 
gram, furnishing the complete wing 
and tail surfaces for the Martin B-26 
bomber. By fall Goodyear expects to 
have 8000 men engaged in the manu- 
facture of airframe subassemblies, and 
will devote one million sq. ft. of factory 
space to this work. Wings and tail sur- 
faces already are being built for the 
Consolidated PB-2Y3 flying boats. Good- 
year also is building wheel assemblies 
and aircraft tires for the Air Corps. 
Firestone Tire & Rubber Co. has un- 
der construction at Akron two new 


plants costing $500,000 to be devoted to 
the manufacture of gun mounts and 
carriages for Bofors 40-mm. anti-air- 
craft guns. The ten million dollar con- 
tract for these gun parts will employ 
1000 men and 230,000 sq. ft. of floor 
space. The Bofors is a Swedish-type 
gun which fires 120 shells per minute. 
The gun mounts and carriages which 
Firestone will make contain 1500 parts. 
The initial order for 1000 sets is under- 
stood to anticipate a rate of five per 
day. Chrysler also expects to make the 
Bofors-type gun when it gets into pro- 
duction at its new gun arsenal. 

Firestone’s other defense orders in- 
include bullet-sealing fuel tanks for air- 
planes and scout cars, airplane tire and 
wheel assemblies, rubber tank track 
blocks, barrage balloons and_ bullet- 
proof tires and tubes. 

Allison Engineering Division of GM 
has increased the horsepower of the 
12-cylinder liquid-cooled Allison engine, 
which powers many Army pursuit 
ships, from 1150 to 1325 hp. The im- 
proved engine weighs than one 
pound per hp., scaling 1303 pounds. The 
increase involves no radical change in 
parts. 


less 


$14 Million for Yellow Trucks 
One of the largest truck orders yet 
placed by the Army is one for $41,227,- 
701 placed with Yellow Truck & Coach 
Mfe. Co. for 2%-ton trucks. This in- 
creases total orders placed with that 
(Turn to page 648, please) 





The automobile delivery wagon, or 
light goods wagon, has its greatest field 
of usefulness where speediness is an 


important consideration. A line of 
business in which this condition pre- 
vails is the transportation to and from 
markets of the more perishable vege- 
tables. The distance between the gar- 
dening districts in the neighborhood of 
many of our larger cities and the 
markets themselves are such as to be 
almost beyond the traveling rarge of 
the horse, and transportation by rail- 
road requires extra packing and double, 
or even treble, loading. An automobile 
carrying a load of 1000 lb., or even 
2000 lb., can easily run at a speed of 
8 miles an hour on fair roads. The 
roads in these gardening districts are 
usually good, especially at the season 
of the year when vegetables are being 
marketed. With such a speed sustained 
for three, and even four, hours, a very 
large territory is brought into direct 
communication with the markets. The 
service will be improved and the cost 
of marketing reduced by the introduc- 
tion of the automobile in this line of 
work. Such being the advantages - to 
be gained, we may look for an early ap- 
pearance of the motor vehicle in this 
field. It is worth the attention of manu- 
facturers of business vehicles. 


From The Hovseless Age, June, 1901. 
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Douglas, Vega to Build 
Boeing Flying Fortress 


Three Companies Pool Resources for Mass Production oj 
B-17E to Meet Demands of Accelerated Bomber Program 


To step up production of long range 
bombers for the National Defense pro- 
gram, three major Pacific Coast air- 
craft manufacturers are pooling their 
facilities to concentrate on a single type 
of airplane, the Boeing B-17E Flying 
Fortress. Each of the three-Boeing of 
Seattle, Douglas of Santa Monica and 
Lockheed’s subsidiary Vega of Burbank, 
will turn out these completely as- 
sembled four-engined bombers, identical 
even to interchangeability of parts. 

This cooperative project is being 
handled by a joint administrative com- 
mittee composed of Major Orval R. 
Cook, assistant chief of the production 
engineering section of Air Corps’ Mate- 
riel Division; W. E. Beall, Boeing chief 
engineer; Fred Herman, Douglas chief 
engineer; and Mac Short, vice - presi- 
dent in charge of Vega engineering. 
Sixty technicians are now at work in 
Seattle formulating a plan of action 
preliminary to placement of orders by 
the Government. 

The three important pre-production 
functions of engineering, purchasing 
and tooling are being rushed concur- 
rently to enable Douglas and Vega com- 
panies to begin manufacturing the 
planes as soon as possible. Boeing al- 
ready has started to furnish blueprints 
and master templates to them, from 
which they will duplicate their own 
blueprints and shop templates. For tool- 
ing, Boeing will furnish them with com- 
plete tooling lists and detail drawings 
of jigs and tools used in its Seattle 
factory. Materials and purchased parts 
are to be ordered individually by each 
company upon approval by the Air 
Corps’ Materiel Division and OPM. A 





Conventions and Meetings 
Amer. Society Mech, Engineers, Kansas 


Rs SEG. wohiaukara hos ws Gama ete June 16-19 
American Society for Testing Materials, 
Annual Meeting, Chicago....June 23-27 


Natl. Petroleum Assoc. Atlantie City, 
Sept. 17-19 
Society of Automotive Engineers, Na- 


tional Tractor Meeting, Milwaukee, 
Sept. 25-26 
Natl. Lubricating Grease Inst. Chicago, 
Sept. 29-30 
Natl. Safety Council, Chicago....Oct. 6-10 
Exposition of Power & Mechanical 
Engineering, Chicago *t. 6-11 
American Welding Society, Philadelphia, 


Oct. 19-24 
American Society for Metals, Philadel- 
I ee nr ee ne Oct. 20-24 
Society of Automotive Engineers, Air- 
craft Production Meeting, Los 
IE 75 -c:c ola eke ce SEE SO Oct. 30-Nov. 1 
Shows 
Automobile Accessories Association 
Show. Chicago ...... .. Aug. 4-7 


June 15, 194] 


wide program of subcontracting is be- 
ing arranged by the three companies. 
including the development of duel 
sources of supply of fabricated parts 
and arrangements to have “standby 
tools” available to produce the parts 
in alternate localities to prevent possi- 
ble interruption of production. 

At the same time Boeing announced 
it will immediately begin construction 
of a huge addition to the new Plant 
No. 2 of its Stearman Division in 
Wichita, Kan., as another part of the 
Flying Fortress production program. 

This plant, comprising 384,000 sq. ft. 
of floor space completed this spring and 
now in use, will be enlarged to more 
than four times its present size by the 
addition of 1,320,600 sq. ft. of new 
area. This will give the Stearman 
Plant 2 an overall area of 1,704,600 sq. 
ft., approximately equal to the area 
of the enormous Boeing Plant No. 2 
in Seattle, headquarters of the Flying 
Fortress production. It will increase 
the total floor space of the Boeing com- 
panies in Seattle, Wichita and Van- 
couver, B. C., to 4,815,000 sq. ft., nearly 
seven times their area at the start of 
the defense emergency. 

The Douglas production will take 
place in its new “blackout plant” now 
under construction at Long Beach, Cal.. 
while the main Douglas plant will re- 
main at work on the company’s own 
planes. The Vega production will oc- 
cupy the newly-constructed Vega plant 
at Burbank. Boeing’s continued Flying 
Fortress production will be handled at 


the company’s greatly-enlarged Plant 
No. 2 in Seattle and at the new Plant 
No. 2 in Wichita. 


Synthetic Rubber Control 


Industry-wide control of synthetic 
rubber supplies has been extended by 
OPM to all other types in addition to 
Neoprene, a Du Pont product, which 
was placed under mandatory priority 
March 28. Polyvinyl chloride, known 
by the trade name of Koroseal and 
Vinylite, also was placed under similar 
control. OPM added 40 items to the 
priority critical list, including drafting 
instruments, special engine and torpedo 
tools, tungsten carbide, and electric 
heat treatment furnaces. 


Hergenroether Joins OPM 


E. J. Hergenroether, metallurgist, of 
the Detroit Field Office of the Develop- 
ment and Research Division of The 
International Nickel Co., Inc., has re- 
signed to join the staff of the Conserva- 
tion Section, Production Division, of 
the Office of Production Management. 
His principal assignment is to encour- 
age and assistant industry to place into 
practice many of the suggestions made 
by an advisory committee of the Na- 
tional Academy of Sciences with regard 
to substitutes for scarce materials vital 
to defense and to recommend other 
immethods of conserving supplies of such 
metals. 


ASTE Committee Chairmen 


Committee chairmen of the Amer- 
ican Society of Tool Engineers for the 
1941-42 season were announced recent- 
ly by ASTE President Frank W. Curtis, 
of the Van Norman Machine Tool Co. 
They are as follows: 


Constitution and By-Laws—R. M. Lip- 
pard, Heald Machine Co.; Membership— 
Kk. W. Dickett, Sundstrand Machine Tool 
‘‘o.; Industrial Relations—E. A. Rutzen, 


Evinrude Motor Div.; Standards—E. W 
Ernest, General Electric Co.; New Chapters 
—R. T. Bramson, Detroit; Editorial—I. F 
Holland, Pratt & Whitney; Membership— 
Cc. B. Cole, Tool Equipment Co.; Educa- 
tional—H, D. Hall, H. D. Hall Co.; Emer- 
gency Defense Training—Otto W. Winter, 
Columbus-McKinnon Chain Corp., and His- 
torian— O. B. Jones, Detroit. 





**Aqua-Cheetah” Scout Car 


Following a successful demonstration at Buffalo, Quartermaster Offi- 
cials are pondering mass production of this amphibian scout car in- 


vented by Roger W. Hofheins. 


Its three-bladed propeller and four 


independently-sprung wheels are powered by an automobile motor, the 


latter through chain drives. 


It is said to travel 60 m.p.h. on land and 


ean be launched at a 45 deg. angle. 
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Acceleration of business activity ap- 
parently continues. The index of The 
Journal of Commerce, without adjust- 
ment for seasonal variation, for the 
final week of May stands provision- 
ally at 115.8 per cent of the 1927-29 
average—the drop from 122.3 for the 
preceding week, an all-time peak, re- 
flecting the influence of a _ holiday. 
The seasonally adjusted index of The 
New York Times for the week ended 
May 24 rose to 128.4 per cent of the 


estimated normal, also an _ all-time 
peak, as against 127.8 for the week 
before and 104.4 a year ago. 


Department store sales during the 
week ended May 31, according to the 
Federal Reserve compilation, eXx- 
ceeded by 21 per cent the correspond- 
ing total last year, thus maintaining 
the broadly increased year-to-year 
gain recorded a week earlier. For five 
months this year, sales totaled 14 per 
cent more than the comparable 
amount in 1940. 

Bank debits to deposit accounts, ex- 
cept inter-bank accounts, in leading 
cities during the 13 weeks ended May 
28 were 15 per cent above the total 
a year earlier. 

The movement of railway freight 
during the week ended May 31, af- 


fected by holiday observance, was 
substantially reduced. Loadings 
totaled $01,783 cars, 7.4 per cent 


fewer than in the preceding week, but 
25.5 per cent more than the comparna- 
ble number last year. 

Electric power 


production in the 





Business in Brief 


Written by the Guaranty Trust Co., New 
York, Exclusively for AUTOMOTIVE INDUSTRIES 


same period declined more than 
sonally, with the preliminary 
registering an advance of 17 per cent 
above the output a year ago, us 
against a similar gain of 16.3 per cent 
for the week before. 


sea- 


figure 


Business failures during the week 
ended May 29 numbered 221, minimum 


for the year to date, as compared 
with 270 in the preceding week and 
239 a year ago, according to the Dun 


& Bradstreet report. 
Crude oil production 
week ended May 31 
100 barrels daily, 13,250 barrels more 
than the average a week earlier but 
3,600 barrels below the currently re- 


during the 
averaged 3,786,- 


quired output as computed by the 
Bureau of Mines. 

Average daily production of bitu- 
minous coal during the week ended 
May 24 was 1,745,000 tons, as com- 
pared with 1,683,000 tons in the pre- 


ceding week and 1.323,000 tons a year 
ago. 

Contracts let for heavy construction 
during the week ended June 5 totaled 
$132,570,000, more than twice the cor- 
responding amount a year ago, ac- 
cording to Engineering News-Record. 

Professor Fisher's index of whole- 
sale commodity prices for the week 
ended May 30 was unchanged at 2.4 
per cent of the 1926 average, maxi- 
mum for the current year to date. 

Member bank reserve balances de- 
creased $548 millions during the week 


ended June 4, and estimated excess 
reserves declined $410 millions te a 
total of $5410 millions. 








Inglewood Strike Offshoot 
of New Detroit Wage Scale 


Minimum Hourly Rate of 85 Cents for Briggs Aircraft Workers 
Establishes Record; Slowdown at Ford During Negotiations 


On June 7, Briggs Mfg. Co. agreed 
to a wage raise of eight cents an hour 
and a $45 vacation bonus for 18,500 
workers. This extends the existing 
contract to Dec. 7, 1942, but the ques- 


tion of wages can be reopened if other 
major companies make adjustments. 
Under the new agreement the minimum 
hourly rate of 85 cents for 1500 Briggs 
Aircraft Division workers sets a record 





Be 


Greybeards from Storage 


Thousands of World War field pieces, from 


French 75°: to 250 mm. 


howitzers, are being reconditioned for active service at the Erie Prov- 


ing Grounds. 
22 years. 


Continuous maintenance has 
Photo shows long-range 155 mm. GPF’s being spruced up 


preserved them well for 


with DeVilbiss painting equipment. 


high for the entire aircraft industry. 

The Briggs Aircraft wage is be- 
lieved to be pertinent to the strike 
which was called June 5 at the plant 
of North American Aviation, Inc., at 
Inglewood, Cal., and which prompted 
President Roosevelt to order Federal 
troops to take over the plant June 9 
in order that work on $196,000,000 in 
military plane orders could be resumed. 


Of course, what Attorney-General 
Robert H. Jackson said must not be 
everlooked. He characterized the North 
American situation as Communist-in- 
spired and that it “‘more nearly re- 
sembles .an insurrection than a labor 
strike.” 


The UAW-CIO has been conducting 
an organizing drive in the aircraft in- 
dustry, especially on the Pacific Coast, 
since last fall. Demands at North 
American were for a 75 cent per hour 
minimum for 11,237 employes, an auto- 
matic increase to 85 cents in 30 days, 
to 95 cents in 90 days and to $1 in six 
months. According to the Aeronautical 
Chamber of Commerce, present mini- 
mum average at aircraft companies 
with CIO contracts is 52 cents. Average 
hourly earnings in the aircraft indus- 
try during February were 78.4 cents 
per hour, according to the Bureau of 
Labor Statistics, compared to an aver- 
age of 97.5 cents for auto workers. 

The General Motors pay boost of 10 
cents an hour that averted a strike in 
61 plants of that corporation was fol- 
lowed June 2 by a new Chrysler Corp. 
agreement calling for an eight cent an 
hour raise for 70,000 employes and the 
payment of a vacation bonus of $45 to 
each worker with a year’s seniority as 
of Dec. 1, 1941. The raise and bonus 
are estimated to cost Chrysler $15 mil- 
lions per year. 

Collective bargaining negotiations 
continued between the UAW-CIO and 
the Ford Motor Co. Negotiations be- 
gan June 2 at Dearborn. 

The FORD-UAW negotiations were 
disturbed June 6 when the union 
was charged with pursuing slowdown 
tactics at the Rouge plant, resulting in 
daily output of only 4500 engines in- 
stead of the required quota of 5350. 
This caused temporary shutdowns in 
nine of the branch assembly plants and 
the final assembly line at the Rouge 
due to a shortage of motors. 

Workers at the Packard Motor Car 
Co. voted May 29 to ratify a new con- 
tract with the UAW-CIO which grant- 
ed a general wage raise of eight cents 
an hour and a $40 vacation bonus. A 
strike previously had been voted. This 
brings Packard’s average wage to $1.15 
per hour. Salaried employes earning 
less than $300 per month have been 
given a $10 a month raise and those 
earning over $300 have received adjust- 
ments on an individual basis. 


William C. Munson 
William CC. Munson, Detroit sales 
representative of the American Brake- 
Blok Division of American Shoe & 
Foundry Co., died May 30 at Detroit. 
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In a move to correlate management in its 
important Pittsburgh district plants, Alle- 
gheny Ludlum Steel Corp. of that city has 
named Melvin C. Harris as district manager 


with supervisory duties over both the 
Brackenridge and West Leechburg plants. 
Carl B. Pollock, former general superin- 
tendent of the Brackenridge plant, has been 
elevated to general manager of that plant 
and his former post is filled by George W. 
Evans. A. F. Dohn, former vice-president in 
charge of tool steel sales, has retired. 

A. J. Woltering, formerly executive vice- 
president, has been made president of the 
Trailer Co. of America, Cincinnati. He 
succeeds Joseph Englaender, now chairman 
of the board. 

R. E. Olds received the honorary degree 
of Doctor of Engineering from the Michi- 
gan College of Mining & Technology at 
Houghton, Mich., June 6. 

J. B. Savits, of the American Society of 
Tool Engineers, has been appointed by Sid- 
ney Hillman as advisor on the committee 
of the “Training Within Industry” Division 
of the OPM. 

The Union Carbide and Carbon Corp., New 
York, has named Benjamin O’Shea, forme: 
vice-president, as president. He succeeds 
Jesse J. Ricks, now chairman of the board. 

Howard F. MacMillin, president of the 
Hydraulic Press Mfg. Co., Mount Gilhead, 
Ohio, was guest of honor at a testimonial 
dinner held recently in Marion, Ohio, by a 
group of thirty of his close business 
ciates. 

Laurence M. Ewell has been named gen- 
eral manager of eastern division operations 
of the Link-Belt Co., Chicago. His head- 
quarters will be in Philadelphia. Carl A. 
Woerwag succeeds Mr. Ewell as export man- 
ager and head of the New York office. 

George T. Kilmon has been elected assis- 
tant secretary and Edward M. Martin, 
assistant treasurer of the B. F. Goodrich 
Co., Akron, Ohio. 

Frank O. Ellenwood has been appointed 


aSSO- 


to the John E. Sweet Professorship in 
Mechanical Engineering at Cornell Uni- 
versity. He is head of the heat-power en- 


gineering department of the Sibley School 
of Mechanical Engineering. 

James H. Maguire has retired from ac- 
tive duties as works manager of the Haynes 
Stellite Co., Kokomo, Ind. F. T. McCurdy 
has been made general superintendent in 
charge of production and operations de- 
partments. J. R. Brown is assistant super- 
intendent and H. C. Fretz is in charge of 
foundries. 

Chain Belt Milwaukee, has an- 
nounced the appointments of D. A. Kalton 
and A. W. Thomas as assistants to the sales 
manager of construction equipment division. 


Co., 


At its 19th annual convention at Pitts- 
burgh, May 22-24, the Automotive Engine 
Rebuilders Association elected the follow- 


ing officers for the coming year: J. R. 
Riley, Minneapolis, president; G. W. Klein- 
schmit, Detroit, 1st vice-president; Hal 
Miller, Dayton, 2nd vice-president: J. J. 
Eldridge, Cincinnati, secretary, and C. W. 
Yount, Indianapolis, treasurer. R. G. Pat- 
terson remains executive vice-president it 
headquarters in Indianapolis. 

Sherrod E. Skinner, general manager of 
Olds Motor Works, has been appointed an 
alumni trustee of Rensselaer Polytechnic 
Institute, Troy, N. Y. He graduated from 
Rensselaer with a degree in mechanical en- 
gineering in 1920. 

George W. Davies been appointed 
sales manager of the original equipment 
piston ring division of Sealed Power Corp., 
Muskegon. For the past seven years Davies 
had been manager of the Detroit office, 


has 


Post that will be assumed by George L. 
Hawn, while Donald W. Smith has been 
added to the Detroit staff as a sales engi- 
neer, 


Harold F. Griffin has been appointed sales 
manager of K-D Lamp Co., Cincinnati. 

Edwin Ray Hazen, former Erie, Pna., ship 
broker, has been appointed manager of the 


lune 15. 194] 


Troop Taxi 





Acme 


The army takes title to the first of 2000 armored half-track personnel 


carriers being produced by Diamond T Motor Car Co. 


Each costs 


approximately $7000, seats 13 soldiers with full equipment, provides 
14-in. armor protection and carries swivel mounted machine guns. 
Drive is through front sprocket of the track and the front wheels. 
Similar units are being made by White Motor Co. and the Autocar Co. 


new Washington office opened by 
Engine Co., Buffalo, N. Y. 
William L. Batt, president of the SKF In- 
dustries, Philadelphia, and chief aide to 
John D. Biggers, director of the OPM Pro- 
duction Division, has been appointed an em- 
ployer member of the Federal Committee 
on Apprenticeship by Secretary of Labor 
Frances Perkins. Mr. Batt replaces Ralph 
E. Flanders, president of the Jones & Lam- 
son Machine Co., who retired because of 
mounting defense production at his plant. 
George W. Borg has resigned as board 
chairman of Borg-Warner Corp. to devote 
his duties to national defense work. His 
responsibilities will be assumed by Charles 
S. Davis, president, the position of chair- 
man having been discontinued. Borg will 
continue as a member of the board as well 
as president of the Borg & Beck Division. 
J. A. Sarason has been appointed assis- 
tant comptroller of General Motors Corp. 
in charge of the central office accounting 
section. 
Richard W. Jackson, a son of one of the 
company founders, Roscoe B. Jackson, and 
Carsten Tiedeman, have been elected direc- 


Sterling 


tors of the Hudson Motor Car Co. 

Frank W. Haeger has been appointed su- 
perintendent of the barrel and bolt divisior 
and A. H. Mohrhardt has been named 
superintendent of the body and plate divi- 
sion of the new machine gun plant at Olds 
Motor Works. James R. Hughes will suc- 
ceed Haeger as superintendent of the Olds- 
mobile crankshaft division and George R. 
Mitchell will follow Mohrhardt as superin- 
tendent of the Oldsmobile motor division 
R. L. Wilthite will become superintendent of 
the tool division. 

Floyd R. Hook, acting resident manager 
of Fisher Body Plant No. 2 in Flint, has 
been named assistant resident manager of 
Fisher Body Plant No. 1, Flint. Frank B. 
Harrington, factory manager of Fisher Body 
Lansing Division, will become acting resi- 
dent manager of Fisher Body Plant No. 2. 

H. J. Hooks has resigned as president of 
Wolverine Tube Co. due to ill health 
Charles C. Limbocker, chairman of the 
board, has been elected to hold the presi- 
dency, too. George H. Klein was elected t 
the board of directors to fill the vacancy re- 


sulting from Hooks’ resignation 


Monthly Motor Vehicle Production 


(U.S. 


7] 
PASSENGER CARS| 





and Canada) 


TOTAL MOTOR VEHICLES 





| TRUCKS 
} | 
1941 1940 1941 1940 1941 1940 
o { [ — } 
January | 423,248 375,476 100,878 | 74,016 524,126 | 449 , 492 
February | 405,130 | 360,535 104,103 71,690 509 , 233 422,225 
March 422,351 364,947 111,561 75,285 533,912 | 440 ,232 
April 387.070 375,626 102,771 76 ,807 ,841 452,433 
Four Months 1,637,799 1, 466 ,584 419,313 297.798 2,057,112 1,764,382 
Totalfor Year | | 3,902.454 889.884 4,692,338 
Estimated Dealer Stocks of New Passenger Cars 
1941 January February March April May dune 
Production—U. S. Domestic Market ¢ 401,799 385,676 398 882 363 ,867 
Retail Sales—U. S. t 303,564 345, 455 449 ,597 483,273 
Change in Invent +98 ,235 -+-40,221 50,715 119,406 ’ 
Inventory, First of Month 336 ,550 434,785 475 ,006 424,291 304,885 
Inventory, First of Month, 1940 215,856 ,102 412,800 416,281 414,672 2° 399,592 
U. S. Census Bureau. ? Automobile Manufacturers Association. 
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Wilson Asks 25% Rise 
in 100 Octane Fuel Output 


Dr. Robert E. Wilson, consultant of 
the OPM Petroleum Unit and the Joint 
Aeronautical Board of the Army and 
Navy, has recommended a 25 per cent 
expansion of capacity for production 
of 100 octane aviation gasoline because 
of the recent increase in prospective re- 
quirements of both the United States 
and British air forces. The increase 
would raise the production of military 
and naval aviation fuel to a total of 
about 50,000 barrels daily within the 
next 18 months. 


Louis Chevrolet 


Louis Chevrolet designer and builder 
of the first Chevrolet motor ear in 1910. 
died: June 6. Born in Switzerland in 
1878, Chevrolet came to the U. S. in 
1900 as representative of a French 
motor car manufacturer. Later he be- 
came an automobile race driver and 
designed cars that won the Indianapolis 
race in 1920 and ’21. In 1914, Chevrolet 
left the motor company which bore his 
name and which he helped found in 
co-operation with William C. Durant. 


Octane Requirement 
Rises with Mileage 

In a series of tests conducted by the 
Automotive Survey Committee of the 
American Petroleum Institute.to study 
the fuel-requirement characteristics of 
new and used automobiles, the results 
show that the octane requirement in- 
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Mobile Flood 
Lights to 
Trick Enemy 


Designed for use 
on Army emer- 
gency landing 
fields and com- 
plete with their 
own 9 kw. gener- 
ator set, these 
flood lights pro- 
vide adequate il- 
lumination for 
night landings 
and may be 
moved with great 
rapidity by truck. 
Another set in- 
cludes a kit of 
marker lights. 
each equipped 
with restrictive 
hoods to minim- 
ize enemy obser- 
vation, and a 500 
watt generator 
sufficient to out- 
line a 5200 ft. 
runway. This set 
weighs 1800 Ib. 
and can be trans- 
ported by air. 


S. Army Air Corps 


creases with accumulating mileage up 
to a maximum of probably 20,000 miles, 
due mainly to carbon accumulation. In 
making the survey, tests were made 
with 318 cars of various makes and of 
various mileages and in addition with 
37 new cars in supposedly perfect con- 
dition. The effect on octane require- 
ment per degree change in spark 
amounted to approximately 1.5 octane 
numbers. 


J. L. McKnight 


J. L. McKnight, assistant secretary 
of the B. F. Goodrich Co., and head of 
the firm’s legal department, died sud- 
denly, May 15, at his home in Hudson. 
He had been connected with the Good- 
rich Co. since 1918 and head of the 
legal department since 1927. 


Oil for 
Heavy-Duty Engines 


A new lubricant for heavy-duty in- 
ternal-combustion engines, known as 
Valvoline HPO (high power output), 
has been announced by Valvoline Oil 
Company, Cincinnati. It is said to be 
the first Pennsylvania oil adapted to 
the lubrication of heavy-duty engines. 
and is claimed to minimize oxidation 
difficulties at high cylinder tempera- 
tures and to clean the engine as it 
lubricates, having detergent properties. 
Any products of oxidation that may be 
formed are said to be held in suspen- 
sion in the oil, and are prevented from 
settling. These products, therefore, can 
be easily drained off, and oxidation 
troubles are stopped at the source. 


Valvoline 


OPM Steel Control 
(Continued from page 642) 


the production of additional tonnages 
of those descriptions of steel, in which 
neck-of-the-bottle conditions are feared, 
regardless of location of new mills. 

Under the mandatory, industry-wide 
control of the copper supply, refiners 
are ordered to pool each month an 
amount equal to 20 per cent of April 
production. This will be available for 
emergency defense needs, which are 
now estimated at about 25 per cent of 
the 1941 copper supply. Copper will 
furnish the OPM the first opportunity 
to test out regulations for the allocation 
of an essential material among com- 
peting civilian consumers. Some of the 
copper to be so allocated, comes from 
producers and carries a 12-cent price, 
while the remainder comes from custom 
smelters, and others, whose 1214-cent 
quotation has been approved. 

Tin production schedules have been 
continued for another year on the basis 
now existing. This rate which is 130 
per cent of normal year operations en- 
ables the U. S. Government to build up 
its national stock pile. It was recently 
announced that not a single shipment 
of Bolivian concentrates England-bound 
for refining, had been lost in transit. 


Gano Dunn’s Second Report 

Reflecting the effect of the OPM 20 
per cent motor vehicle production cut, 
the 1942 consumption of steel for auto- 
mobiles, trucks and mechanized mili- 
tary equipment, excluding tanks, is 
estimated at 9,000,000 net tons of ingots 
by the American Iron and Steel Insti- 
tute’s Commercial Research Committee. 
The Institute’s estimates were dislosed 
in the second report on steel-making 
capacity recently submitted to Presi- 
dent Roosevelt by Gano Dunn, OPM 
steel consultant. The estimated ingot 
consumption of the automotive group 
for 1941 is 11,000,000 tons. 

A 1.4 million ton steel deficit for 
1941 and a 6.4 million ton deficit for 
1942 has also been forecast by Mr. 
Dunn. He reported, however, that su~h 
deficits would not affect the ability of 
the industry to meet all defense needs, 
and that Army, Navy, Maritime Com- 
mission and British requirements do 
not amount to more than 25 per cent 
of the present industry’s capacity. 


Truck Production by Capacity 
(U. S. and Canada) 


FIRST FOUR MONTHS 


| Per Cent 
Units | of Total 
| 1941 1940 1941 

1!. Tons and less | 355.018 266,189 | 84.67 
2 to 3 Tons | 45,410 18,399 | 10.83 
3! Tons and over 7,163 4,312 1.71 
Special and buses 3,968 2,204 .95 
Station Wagons 7,754 6,694 1.84 
Total 419.313 297,798 100.00 
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College Course in 
Tool Engineering 


Details of a proposed general cur- 
riculum for college courses in Tool 
Engineering have been released by the 
National Educational Committee, Amer- 
ican Society of Tool Engineers. The 
»bject of the plan is to place the science 
of Tool Engineering on the same funda- 
mental basis as Mechanical, Civil, and 
Electrical Engineering, etc. 

The new course in Tool Engineering 
comprises four years of study and dif- 
fers from the average conventional en- 
gineering course in that there is a 
closer tie-up between theoretical studies 
and practical problems in industry. 

Included in the course are such 
‘normal’ subjects as: Chemistry, Alge- 
bra, English drafting, trigonometry, 
analytic and descriptive geometry, ele- 
mentary surveying, calculus, electricity, 
mechanics, economics, accounting, dyn- 
namics, physical education, etc. 

In addition there are courses in: 
Military science, forging, heat-treating, 
welding, materials of engineering, foun- 
dry practice and pattern making, prin- 
ciples of metallography, elementary and 
advanced machine shop practice, cost 
accounting, metallography of special 
alloy steels, time and motion study, 
machine shop equipment, jig and fix- 
ture design, finishing processes, wages 
and compensation, production control, 
materials handling, die design, cost and 
production estimating, budgets and 
planning, resistance welding and main- 
tenance and millwrighting, etc. 


Lincoln Offers Specific 
Awards to Auto Industry 


Executives. engineers, designers, 
draftsmen and others in the automobile 
und aircraft fields, have an excellent 
opportunity toe participate in the $200,- 
000 Industrial Progress Program spon- 
sored by the James F. Lincoln Are 
Welding Foundation, Cleveland, Ohio. 

The two program classifications, “A- 
Automotive” and “B-Aircraft,” are of 
particular interest. The former, with 
four divisions including engines, bodies, 
frames and trailers, offers 20 awards 
amounting to $13,200. The latter has 
two divisions including engines and 
fuselages and offers 12 awards totaling 
$10,000. 

Also open to men in the automobile 
and aircraft fields are the classification 
designated “I-Welderies” in which there 
are 12 awards totaling $10,000, the two 
nachinery classifications, (J-Function- 
a! Machinery and K-Industry Machin- 
ery), each of which offers 44 awards 
totaling $22,800 and the maintenance 
classification, (L), in which there are 
12 awards amounting to $10,000. 

In addition to the awards mentioned, 
there are three amounting to $22,500, 
and 223 of $100 each. 

Participation in the Progress Pro- 
gram, which offers a total of 458 awards 
amounting to $200,000, requires the 
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Passenger 


Car and Truck Production 


(U. S. and Canada) 


April 
1941 
Passenger Cars—U. S. and Canada 
Domestic Market—U. S. 363,867 | 
Foreign Market—U. S. 11,112 
Canada. “a 12,091 
Total 387,070 
Trucks—U. S. and Canada 
Domestic Market—U. S. 74,044 
Foreign Market—U. S. 13,234 
Canada... 15,493 | 
Total 102,771 
Total—Domestic Market—-U. S. 437,911 
Total—Foreign Market—U. S. 24,346 | 
Total—Canada 27,584 
Total—Cars and Trucks—U.S.and Canada 489,841 


preparation of a written report bring- 
ing out advances and improvements 
made by application of the are welding 
process to design, manufacture, fabrica- 
tion, construction or maintenance work. 
Papers will be judged by a jury of 
award consisting of recognized authori- 
ties selected and supervised by Dr. E. 
E. Dreese, head of the department of 
electrical engineering, Ohio State Uni- 
versity, who is chairman of the Founda- 
tion trustees. 

In order to qualify reports for award 
must be postmarked not later than mid- 
night, June 1, 1942. Complete particu- 
lars may be obtained by writing the 
James F. Lincoln Are Welding Founda- 
tion, P. O. Box 5728, Cleveland, Ohio. 


Four Companies Open 
Gage Plants in May 


At West Hartford, Conn.. May 23, 
the Gage Division of Pratt & Whitney 
dedicated its new 48,000 sq. ft. building. 
An interesting feature of the new build- 
ing is the extension of the previous 
constant temperature room so that it 
now totals 16,800 sq. ft. This is be- 
lieved to be the largest area in the 
world where year-round temperature 
is kept at 68 deg. plus or minus one- 
half degree. 

Just one week earlier, at Dayton, 
Ohio, the Sheffield Corp. dedicated its 
new 35,000 sq. ft. plant devoted to the 
same purpose—gages for defense. Both 
plants are ultra-modern; both provide 
blackout protection. 


Also a leading manufacturer of 
gages, the Merz Engineering Co., 
Indianapolis, Ind., began operations 


early last month in its new plant at 
100 S. Harding St. The building totals 
36,000 sq. ft. and is equipped with 
latest devices for the production of 
specialized machine tools as well 
gages. 

A fourth gage plant, operated by the 
Greenfield Tap & Die Corp., Green- 
field, Mass., was officially opened on the 
last day of the month. Cost of the new 
building was approximately $1,000,000. 


as 


FOUR MONTHS 


March April Per Cent 
1941 1940 1941 1940 Change 
398,882 | 351,814 1,550,224 1,366,758 | +413.7 
11/376 | 10.325 40.754 48.956 | —16.6 
12,093 | 13.487 46.821 50.870 — 8.0 
422,351 375,626 1,637,799 1,466,584, +11.7 
86,362 61.452 316,663, 229,108 | +38.1 
11.243 9.155 48,933 47855 | + 2.1 
13.951 6.200 53,712, 20,835 | +158.0 
111,561 | 76,807 419,313 297,798 | +40.5 
435,244 | 413,266 1,866,892 1,595,866 +17.0 
22624 19.480 89.687 96.811 — 7.3 
26.044 19.687 100,533 71.705 | +39.4 
533,912 | 452.433 2.057.112 1,764,382 +16.3 


PUBLICATIONS 





Jessop’s Press E-Z WHobbing Steel, a 
“dead soft’’ low carbon steel used for mak- 
ing molds for plastics and die castings by 
the hob sinking method, is described in 
Bulletin 341 published by the 
Steel Co.* 

“Facts about White Paint and Better 
INumination”’, brochure recently published 
by The Sherwin-Williams Co., analyzes the 
effect of paint on lighting and illumination 
and includes charts showing coverage of 
various types of paint. Another feature is 
a three-page graphic specification guide for 
use of maintenance engineers in prepar- 
ing surfaces for painting, and type of paint 
to use.* 

Hanna Engineering Works has a new 
catalog showing the full line of Hanna Cylin- 
ders, together with valuable engineering 
data, specifications, etc. Included, also, is 
information covering Hanna Control Valves 
and Hanna Hoists.* 

A folder, “P-Q—Your Key to Increased 
Production”, published by Sun Oil Co., em- 
phasizes the importance of the added man- 
hours and machine-hours that are obtain- 
able through the use of more efficient petro- 
leum products.* 

“Selection and Maintenance of Rubber 
Transmission Belts” (Catalog Sec. 2150) has 
just been published by B. F. Goodrich Co.* 

A new 16-page bulletin, issued by The 
Imperial Brass Mfg. Co., has to do with the 
problem of eliminating fitting and tubing 
failure resulting from vibration or tube 
movement in mechanical equipment.* 

Johns-Manville’s booklet, ‘‘Marinite for 
Oven and Drier Construction”, gives tech- 
nical information and detail drawings on 
a novel type of oven and drier construc- 
tion.* 

A well-illustrated, attractive booklet No 
GEA-3580, by General Electric Co., gives 
many interesting highlights on the design, 
construction and application of its line of 
Tri-Clad motors.* 

The May, 1941, issue of Ex-Cell-O’s Tool 
Tips features its new Thread Grinder, Style 
39-A, designed for internal threaded parts 
requiring high commercial accuracy, and its 
Style 45 Carbide Tool Grinder, a double-end 
machine for rough and finish grinding or 
rough and semi-finish grinding preparatory 
to lapping.* 


Jessop 


Lovejoy Tool Co., Inc., a new catalog giv- 
ing descriptions, illustrations and specifica- 
tions of its complete line of milling cutters.* 


*Obtainable through editorial depart- 
ment, AUTOMOTIVE INDUSTRIES. Address 


Chestnut and 56th Sts., 
give date of issue 
listed, 


Philadelphia. 
in which 


Please 


literature was 
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Specialized 


That the business of supplying millions 
of Tinnerman speed nut fastenings for all 
manner of automotive assemblies is as 
much an engineering service as it is an 
outstanding mass production job may be 
appreciated from this view of the engi- 
neering develonment department. In this 
corner is a battery of 100 foot presses, used 
exclusively for the making of precision fin- 
ished samples of new fastenings before a 
design is released for production. 

Tinnerman Products, Inc., Cleveland, 
Ohio,currently is supplying over 800 different 
sizes and styles of tensioned fastenings for 


Lloyd L. Lee to 
Gordon-R-Co. 


Lloyd L. Lee, formerly with Wilcox- 
Rich Division, Eaton Mfg. Co., has been 
elected vice-president of The Gordon- 
R-Co., Royal Oak, Mich., manufactur- 
ers of Plan-O-Mill thread and form 
milling machines. He will have charge 
of sales and engineering. Other officers 
of the company are G. R. Smith, presi- 
dent; J. H. Smith, treasurer; and Har- 
old Norberg, secretary. 

The company also announces the pur- 
chase of the manufacturing rights and 
business of the Plan-O-Mill Tool Corp. 
of New York. Offices of the company 
have been moved from the Marquette 
Building, Detroit, to enlarged quarters 
at 625 Washington Square Building, 
Royal Oak, Mich. 


Will R. MacDonald 


Will R. MacDonald, automobile edi- 
tor of the Detroit Free Press since 
1920, with the exception of a_ short 
term as city editor and sports editor, 


died June 6 after a short illness. He 
was 64 years old. 
Defense Orders 
(Continued from page 642) 
company to $139,796,989. Chrysler 


Corp. has received an order for more 
than $11,000,000 for 12,000 %%-ton 
Dodge trucks, bringing the total army 
truck orders placed with that company 
to 73,000 for the last 12 months, of 
which more than 44,000 have been de- 
livered. The latest order includes 
weapon carriers, command cars, radio 
cars, ambulances and carry-alls. Dia- 
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Fastenings 


assemblies of every descrintion. It is of in- 
terest that every new application is studied 
by the engineering development department 
and that uniaue designs are created to fit 
the needs of individual problems. In each 
case, the new fastening is tooled for experi- 
mental production in separate steps on a 
group of from eight to twelve foot presses. 
Not only does this preliminary work serve 
as a check on the mechanical effectiveness 
of the design, but it also establishes the 
pattern for the tooling of the job for mass 
Production with a high level of precision in 
the product and economy in manufacturing. 


mond T Motor Car Co., Chicago, re- 


ceived a $3,717,966 order for 4-ton 
cargo trucks and wreckers. 
Repeating an earlier order, Ford 


Motor Co. will make 1000 more of the 
4-ton reconnaissance cars (blitz bug- 
gies) at a cost of $865,700. Another 
erder for 1786 large Army trucks also 
has been received. The company is 
filing an order for 300 blitz buggies for 
the Dutch East Indies at a rate of 25 
per day. American Bantam Car Co., 
criginator of the 4-ton reconnaissance 
car, also has received another order for 
1000 units. 

To increase its shell capacity, the 
Army has placed an order for $531,774 
for 75-mm. shell forgings with Chev- 
rolet Gear & Axle Division, Detroit, and 
one for $307,650 with Motor Wheel 
Corp., Lansing. 

Other recent national defense orders 
include $860,000 to Electric Auto-Lite 
Co., Toledo, for fuses; $1,820,000 to 
Cleveland Tractor Co. for 260 high- 
speed tractors for the Air Corps; $614,- 
553 to Saginaw Stamping & Tool Co. 
for trailers; $655,803 to John Wood 
Mfg. Co., Muskegon, for machine gun 
equipment; $244,000 to Noblitt-Sparks 
Industries, Inc., Columbus, Ind., for 
mines; $5,651,605 to Willys - Overland 
Motors, Inc., for ordnance equipment; 
$5,634,192 to Continental Motors Corp.. 
for airplane engines and parts and 
tank parts; $1,417,800 to Stewart- 
Warner Corp. for fuses; $171,296 to 
White Motor Co. for scout cars and en- 
gines. 

Aviation Corp. of America will build 
an $8,700,000 plant at Toledo to be 
operated by American Propeller Corp.. 
a subsidiary, for the manufacture of 
steel propellers. The plant will employ 
2500 workers. 








CENSORED 


An exclusive feature prepared by 
the London correspondent of AvuTo- 
Motive INpustries, M. W. Bourdon. 


Despite the Ministry of Supply 
having taken over the responsi- 
bility for maintaining an adequate 
supply of replacement parts for ve- 
hicles operating essential services, 
reports continue to be received of 
an increasing proportion of truck 
fleets becoming immobilized 
through lack of “spares.” In some 
cases the percentage of vehicles 
lying idle for this reason is said to 
have risen from 10 per cent a few 
months ago to 25 per cent at the 
present time; in consequence, road 
transport has been referred to as 
“the most severely rationed of all 
supplies.” ‘Commercial Motor” 
(London), commenting upon the 
shortage of road transport, says: 
“Tt does not appear that operators 
are justified in becoming unduly 
elated over the prospects of obtain- 
ing any large number of vehicles 
from America. None has yet been 
allocated yet to civilian service.” 
% ovr 

The immediate formation of a 
new national road haulage organi- 
zation is in prospect. It will func- 
tion both as a representative body 
and as a trading concern, with 
national and local offices, a national 
council and area, sub-area and 
commodity boards, the last-men- 
tioned representing operators spe- 
cializing in particular classes of 
traffic. Operators will be grouped 
on a functional basis, traffic ex- 
change facilities will be arranged 
throughout the country, the han- 
dling of large blocks of traffic will 
be facilitated and rates negotiated 
with government departments and 
other bodies. 

The supplementary gasoline ra- 
tions for personal transport on 
business affairs have been cut by 
from 10 to 20 per cent, and the 
‘ations of certain classes of trucks, 
including those used by local re- 
tailers, have also been cut, by one- 
sixth. For the time being the basic 
ration for passenger cars is being 
continued on a scale representing 
only 40-50 miles per week. Ap- 
plicants for supplementary rations 
are warned that in future they will 


‘be required to provide a log-sheet 


showing how they used their pre- 
vious two-months’ allowance, speci- 
fying every journey, the mileage, 
and for what purpose it was made. 


Proposals for the standardiza- 
tion of bus body design are being 
prepared by a committee working 


in collaboration with the Ministry’ 


of Supply. The members represent 
both operating and manufacturing 
interests. 
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With reputations depending on performance, Diesel 
engine builders take no chances in selecting mate- 
rials. Hence the widespread use of Molybdenum irons 
for such vital parts as cylinder heads, liners and pis- 
tons where heat resistance, as well as strength and 
wearing quality, is demanded. 


Wfolybdenum Irons 
give you top 


performance at 


bed rock price 


Molybdenum in combination with chromium makes 
gray iron highly resistant to growth and cracking, 
gives good wear resistance and strength—all at com- 
paratively low cost. 

Write for our free technical book “Molybdenum in 
Cast Iron” for detailed, helpful data. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE BRIQUETTES FOR THE CUPOLA~FERROMOLYBDENUM FOR THE LADLE 
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How Hamilton Propellers Planned 
cortineed vom ove 2) FOW Accelerated Production 


set at 100 for shipments, manufactur- 
ing expense, and direct labor. It shows 
that in 1940 the shipments were almost 
quadrupled over 1938 while the manu- 
facturing expense was less than tripled 
and the direct labor was increased even 
less than manufacturing expense. 

Taking into account the rapid rate 
of decrease at the end of a mushroom 
expansion period, the following policy 
was adopted. The expansion in our 
present plant should proceed only to 
a point where no more labor was avail- 
able within comfortable commuting dis- 
tance. We would then let the needed 
additional facilities be located where 
there was an available surplus of both 
plants and labor. This was done in 
order that there should be no disinte- 
erating effects of mushroom growth in 
the community in which we are per- 
manently located. We further decided 
that, for some of our major parts which 
are manufactured to close tolerances 
and can be produ:ed accurately and 
cconomically only on semi-special equip- 
ment, we would locate satisfactory sub- 
contractors, 

In assigning subcontracts, we chose 
well established firms whose volume of 
business was substantially less than it 
had been previously; who still had, in- 
tact, a good supervisory force accus- 
tomed to working to close tolerances; 
and who had available the necessary 
floor space for the installation of the 
type of equipment required. Such con- 
cerns, of course, had also the necessary 
plant facilities such as maintenance 
department, storeroom, cribs, account- 
ing department, and general office help. 
When it became evident that our load 
would further increase over our then 
contemplated schedules, in order that 
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CHART SHOWING COMPARATIVE DISTRIBUTION OF EFFORT 
IN MANUFACTURING PROPELLERS IN HOME 
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RENTED PLANT 


no time should be lost, we placed orders 
for spe:ial and essential equipment be- 
fore contracts for propellers had been 
received and before subcontractors had 


been selected for 
parts. 
These steps 


made is possible to 
spread part of the 


HAMILTON STANDARD 


per cent in the rented plant. 
companying chart.) 

From the foregoing planning doc- 
trine, a definite planning method was 


(See ac- 


PROPELLERS 





load over many 


COMPARATIVE MFG. INDICES | 





widley scattered 
communities, all of 


FLOOR SPACE 


Ji19 1939 - 1940 | 
1939 = 100 





which were eager 
to participate in 





this work. In none 


SALARIED’ EMPLOYEES | 145 





of these communi- 
ties is this addi- 





tional load expect- 


NON-PRODUCTIVE LABOR 


|183 





ed to be sufficient- 
ly large to raise 
any unusual prob- 





lems after the ex- 


PRODUCTIVE LABOR 


| 221 





pansion period is 
over. 





Following out 


EQUIVALENT TWO WAYS PRODUCED | 243 





this plan, we have 
established what 








we call an assem- fe) 
bly plant. It is 
here that a large 
portion of our 
present schedules 
will be executed. In this plant will be 
assembled propellers whose parts, with 
the exception of blades, will have been 
principally made by subcontractors. 
This plant is located in a community 
that otherwise would have hardly felt 
any of the effect of increased payrolls 
directly connected with the present de- 
fense program. It is, or was, a textile 
plant, idle for years. It was recondi- 
tioned and made suitable. The rent will 
help its owners to provide carrying 
charges. It will 
again give to those 
people, who per- 
haps became unem- 
ployed when the 
plant shut down, 
an opportunity to 
be gainfully 
cupied. 
Following this 
plan of renting a 
plant for the man- 
ufacture of blades 
i and for asssembly 
only, we increase 
the percentage of 
all material, in- 
cluding subcon- 
tracted parts, from 
approximately 58 
per cent in our 
el own plant to 75 


O¢- 





PERCENT 


100 200 300 


worked out—in the following manner. 
When an increase in output is required, 
it is first necessary that a_ specific 
schedule be issued showing by actual 
design numbers how many assemblies 
are required and when they are re- 
quired. This assembly schedule is then 
broken down into parts and a decision 
made as to what subcontracting policy 
will be followed. The parts to be-manu- 
factured are then broken down into a 
series of operations and the existing 
equipment machine-loaded on a three- 
shift, six-day a week basis. Equipment 
which had previously been acquired for 
normal operation, that is to say, two 
shifts, five days a week, can, of course, 
produce approximately two-thirds more 
by manning it with three shifts, six 
cays a week. At this point, a rule of 
thumb can be formulated that all equip- 
ment must have a production rate of 
a definite quantity per hour, or to put 
the same thing another way, there is a 
limit set on the longest operation per- 


missible. This can be determined from 
the original assembly schedule after 
making a_ suitable adjustment for 


spares and scrap allowance. 

The results of the machine-loading 
study will fall into three general clas- 
sifications. The first will consist of 
cperations with a large overload—that 
is to say—more than 100 per cent. This 
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cverload necessitates finding a new 
method of performing the operation be- 
cause, unless this is done, at least two 
machines, exactly like equipment on the 
floor, must be ordered. Overloads rang- 
ing from 25 per cent to 100 per cent 
are frequently solved by duplicating 
equipment, although an improvement in 
tooling can sometimes accomplish the 
desired result. Overloads of less than 
25 per cent seldom are met by procur- 
ing additional equipment since it is 


usually possible to find some means of 
improving operations, tooling, or meth- 
ods by that amount. 

On the basis of this study, purchase 





orders are issued for new equipment, 
and, of course, bottleneck equipment is 
ordered first. As the equipment is 
ordered, a machinery s hedule, based 
on the manufacturer’s quoted delivery 
date, is drawn up. This schedule is 
checked against the objective (the orig- 
inal manufacturing schedule) to make 
certain that the equipment will be re- 
ceived in time. Of course, this does 
not always happen. When the ma- 
hinery schedule shows that a _ partic- 
ular piece of equipment is going to be 


late, efforts are made to improve the 
machine delivery. Failing this, ar- 
rangements are made to have a sub- 
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Here is a new and unusual bearing 
material that has already established 
many new records of performance. Pre- 


Cast Bearing BRONZE ON STEEL, a 


steel. 





Write for this 


folder that fully de- 
scribes this new and 
unusual bearing. It's 


FREE. 


thin wall, laminated type of bearing, 
combines the bearing qualities of bronze 
with the strength of steel. 

The bronze alloy—S.A.E. 64, in powder 
form—is permanently bonded to strip 
The process of manufacturing | 
bearings or bushings from Pre-Cast | 
Bearing BRONZE ON STEEL is essen- | 
tially a stamping and forming operation. 
As a result, few bearings are as eco- | 
nomical as Pre-Cast Bearing BRONZE 
ON STEEL, particularly when there is 
production quantities. 


Pre-Cast Bearing BRONZE ON | 


STEEL is also available in rolls—up to 
400 feet in length—or as plates, washers 


or various types of stampings. 


It will | 


pay you to investigate this new type of | 


bearing. A request, on your business 
letterhead, will bring you complete in- 
formation plus a sample bearing. Write 


TODAY. 


JOHNSON BRONZE 


C/ieeve BEARING HEADQUARTER 
625 S. MILL STREET 
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stitute means of performing this 
operation, usually at an increased cost 
to be sure, until the ordered equipment 
can be delivered. 

From the original machining sched- 
ule, a schedule for hiring men is estab- 
lished. This is set up by determining 
the trend in efficiency of each manufac- 
turing department and forecasting the 
probable efficiency at the time the 
schedule reaches its peak. The period 
for training new employes is known 
and varies from two weeks to four 
months, depending on the type of op- 


eration being performed. A _ hiring 
schedule for direct labor is established 
by working back from the increased 


manufacturing schedule, the time nec- 
essary to train the new employes. This 
direct labor can be spread almost 
equally over three shifts, if the ma- 
chine planning outlined above has been 
properly carried out. Ideally, although 
we all know it is not practically pos- 
sible, each operation for each part 
would be of equal length. The degree 
to which this idea is obtained can be 
measured by the distribution of direct 
labor over each of the three shifts. 
Ours is currently in a ratio of 35-34-31. 
The ultimate in balance of men on a 
three shift basis, would be 33 1/3. 

The amount of indirect labor neces- 
sary is determined as a percentage of 
direct labor. If a straight percentage 
ratio is used, an assumption is made 
that the gain in efficiency of indirect 
labor will be equal to the gain in effi- 
ciency of direct labor. We, therefore, 
reduce the percentage allowed for in- 
direct labor which obliges our super- 
visors to manage their indirect labor 
more efficiently. From this reduced per- 
centage a hiring schedule can be made 
for indirect labor. These two schedules 
are then added together and constitute 
a hiring schedule for the shop. A check 
on the accomplishment of this schedule 
is made every two weeks. 

This method has two outstanding ad- 
vantages. The supervisors know, well 
in advance, the training load which they 
will have and the personnel department 
knows equally well in advance the num- 
ber and kind of people it will have to 
hire. From a study of these hiring 
charts can be determined not only the 
number of supervisors that are going 
tc be required, but also the dates when 
they will be needed. With this informa- 
tion it is possible to plan for and de- 
velop a supervisory staff in the manner 
eutlined a few moments ago. 

Material is ordered and s-zheduled, 
like machines and men, from the orig- 
inal manufacturing schedule. Pur- 
chase orders are issued, scheduling de- 
livery of material, sufficiently before it 
will actually be required, to provide 


time for inspection. These schedule 
dates also include an advanze which 


provides for a certain limited amount 
of flexibility for changing a small pro- 
portion of the schedule and provides a 
margin of safety for unforeseen delays 


of moderate size. The dates on the pur- 
chase orders, rather than material 
Industries Automotive Industries 





shortages, are the bases on which all 
follow-up work is conducted. The new 
method of inspection and materials 
control so simplified our materiais rez- 
ords that we were able to do all of our 
ordering for the national defense pro- 
gram with the addition of only one 
clerk. 

An indication of the soundness of the 
steps taken in our planning for ac- 
celerated production is found in the 
figures presented on one of the charts 
herewith. This has been accomplished 
by coordinated planning among all de- 
partments, usually accompanied by a 
frank discussion of the problems in- 
volved and a complete and full accept- 
ance, by the whole organization, of 
whatever decision was finally made. 
Also on. the credit side of the ledger is 
the fact that throughout this accel- 
erated production, in spite of three 
shifts, six days a week, carrying bonus 
and overtime, there has been no increase 
in cost, but rather a decrease. Plan- 
ning alone does not attain the objec- 
tive. Personnel and morale of the best 
are, of course, prime essentials. We 
have had these available and ‘it is our 
constant endeavor to maintain and im- 
prove these priceless assets. 


What the Industry 
Is Doing 
(Continued from page 640) 


tories for Chrysler, told the annual 
meeting of the SAE that Chrysler has 
‘in the mill” another radically new 
streamlined coupe, with engine, trans- 
mission and gear ratio specially de- 
signed to fit its particular needs. Fuel 
economy is one of the chief aims of 
this streamlining, he said. 

Production in the automobile indus- 
try for the week ending June 7 was 
estimated at 133,000 units. General 
Motors assembled 55,200 vehicles, Ford 
turned out 32,800 on a 6-day week and 
Chrysler totaled 28,100. Studebaker 
led the independents, followed by Nash, 
Hudson, Packard and Willys. Output 
for the second week in June was ex- 
pected to maintain about the same 
level. 

Reports from 107 principal cities for 
the first 18 days of May showed a gain 
of 42 per cent in new passenger car 
registrations, according to R. L. Polk 
& Co. The Pacific Coast area showed 
the biggest advance of 94 per cent. 
New passenger car inventories with 
U. S. dealers for May 1 hit a 6-year 
low for that date when only 304,885 
cars were estimated in stock. This was 
24 per cent below the stocks on hand 
May 1, 1940, while retail sales have 
been running 37 per cent higher this 
year. May production in U. S. plants 
was estimated at 530,300 units by the 
AMA, an increase of 36 per cent over 
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The Multichek Electrigage is like a 
battalion of U. S. troops. They quickly 
establish order and have everything 
under control. The Multichek Electri- 
gages check a number of dimensions on 
a work part simultaneously, flashing the 
answers on a control panel, 


This panel carries an elevation draw- 
ing of the work piece with each critical 
dimension shown. A signal light is pro- 
vided for each of these dimensions. 


A signal light showing red indicates its 
dimension is undersize, green an oversize 
dimension and amber that the dimension 
is truly within tolerance limits. When 
four or more measurements are being 
checked a master signal may be provided 
at the top of the panel to show white 
when all dimensions are correct. Thus 
the inspector looks only at the master 
signal unless it indicates trouble some- 
where below. 

Other models of this instrument are 
just as effective on extremely large shell 
bodies as this model is on small pinions 
less than a quarter of an inch long. Every 
part produced in large quantities which 
has several dimensions to be checked 
should be inspected on the Multichek 
Electrigage regardless of bulk. 


Write for details 


wOMEF FIELD 


* 











” 
& 
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MEN and MACHINES 


(Continued from page 639) 


ment, but without the addition of oxi- 
dizing chemicals. It is made in a num- 
ber of viscosities ranging from grades 
comparable to cylinder stock to light 


YDRO-POWER SYSTEMS, INC., Mount 
: Gilead, Ohio, announces a larger 
size gear type hydraulic pressure gen- 
erator, Model G-60, which has a deliv- 





machine oils. Principal applications ery of 60 gal. of oil per minute at 1000 
include various types of bearings and psi line pressure. The pump is a con- 
gear cases. The test kit can be ob- stant delivery type. 
tained free from the Kerns Co. It is recommended for operation at 
Hydro-Power Model G-60 pump. 
c ; a ae - . 1000 psi on such application where 
peak pressures are “flash” or momen- 


tary; or for operating up to 500 psi 
where peak pressures are maintained 
or held for any appreciable time. 


Po W. Buiss Company, Brooklyn, 
® N. Y., recently developed a high 
speed hyraulic marking press equipped 
with a dial feed and a number ot 
safety features and automatic devices. 
The press capacity is 30 tons. It has 
a 12-in. stroke and the six-station dial 
feed is pneumatically operated in se- 
quence with the press stroke. Pro- 
duction up to 20 cases per minute can 
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For tmergency Too 













Specify Carboloy STANDARD STOCK Blanks 


For emergency tooling, keep a stock of Carboloy Standard Blanks in your 
tool crib . . . ready, on a moment's notice, to make up a tool and have it 
on the job fast! 








Here’s all that’s necessary to do the job: (1) your regular tool room equip- 
ment for milling (or grinding) recess in shanks; (2) a torch; (3) a few in- 
expensive accessories: Silver solder, flux, carbon tetrachloride, etc.; (4) 
‘your regular carbide tool grindi i t 


oes 








EASY TO BRAZE! 
You can braze a 
Ye x 11% tool, for 
example, in less 
than 5 minutes, 
and get it on the 
job FAST! 


Illustrated above are a few of the many Carboloy tools used by a well- 
known brass goods manufacturer. They range from complicated forms to 
the most simple types. All are regularly made in their own shop. The 
method is simple, economical, fast! 








Complete instructions on how to make your own Carboloy tools are 
contained in our Engineering Bulletin GT-116 available upon request, 
without obligation. Investigate this “short-cut to speed-up.” —Write for 
your copy today. 


CARBOLOY COMPANY, INC. 
11151 E. 8 Mile Ave. — Detroit, Mich. 


Chicago @ Cleveland o LosAngeles @ 
Pittsburgh ° Philadelphia e@ 








Newark 
Worcester, Mass. 







Bliss high speed hydraulic marking 


Send for 
F. Robbins G. F. Cotter Supply Co. FREE 16-pg press. 
Portiand, Ore.—Seattle, Wash. Houston, Texas Seshieiethie 


CANADIAN REPRESENTATIVE 
Canadian General Electric Co., Ltd., Toronto, Canada. 


heakiet be obtained with this press since the 


‘Rp Rar, loading may occur during the pressing 

« Loy cycle. _The drive is through a 5 a 
ys Look for this triangular trade mark on tools you buy. 70x, y . ies ugh sles hp 
elighe/ uaguar It is your assurance of genuine Carboloy cemented carbide. motor and the sequence of operation 








is electrically controlled with interlocks 
so that the press ram cannot descend 
until the dial is properly positioned, 
| nor can the dail rotate until the press 
| ram is in its raised position. The pres- 


TANTALUM CARBIDES ~ 
TITANIUM CARBIDES 
TUNGSTEN CARBIDES 
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sure may be adjusted with accuracy to 
as low as 3 tons and the stroke as low 
as l-in. if necessary. 


ere primarily to obtain max- 
imum production in machining 
round and splined holes, Colonial Broach 
Company, Detroit, is offering a new 
standard line of improved Pull-Up 
broaching machines in “streamline” 
models ranging from 6 to 25 tons ¢a- 
pacity and from 36 to 60-in. stroke. 
All machines provide completely auto- 
matic handling of the broach. Larger 
tonnages to meet special requirements 
can be obtained on special order. 





Colonial Pull-Up broaching machine. 


The machine platen and puller brack- 
ets are unusually large, providing 
ample space for pulling two or more 
broaches at one time. Provision is 
made for mounting spiral broach drive 
heads when mechanical means of ro- 
tating the broach is required to ma- 
chine spiral splines. Automatic han- 
dling of the broach is obtained through 
the use of a hydraulic handling mecha- 
nism. A hydraulic tank of ample capac- 
ity is provided for efficient operation. 
An oil level gage mounted on the side 
of the machine and readily visible from 
the operator’s position, indicates the 
available supply of hydraulic oil. All 
machines are equipped with heavy duty, 
large volume coolant pumps. 


eS TANDARD CONVEYOR Co., North St. 

Paul, Minn., announces a new con- 
cave roller conveyor for handling cyl- 
indrical objects up to 6 in. dia. The 
rollers are formed from 2% in. No. 10 
gage tubing. The roller ends are re- 
duced in size and reamed to form a seat 
for the bearings without any separate 
hubs or cages. Hexagon shafts serve 
the dual purpose of locking the bearing 
to the shaft and the shaft in the frame 
to prevent turning and undue wear. 
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NEW carbide tool grinder using 6- 

in. silicon carbide or diamond 
wheels has been introduced by Ham- 
mond Machinery Builders, Kalamazoo. 
Mich. It is equipped with a ‘-hp. mo- 
tor, which can be reversed for right or 
left hand grinding by means of a con- 
trol switch at the front of the machine. 
For accuracy in grinding angles a 
plainly marked indicator, ranging from 
0 to 25 deg., is mounted provided di- 
rectly below each table. The extra 
heavy tilting tables are easily remove- 
able. For wet grinding, an integral 
wheel guard and coolant tank, as illus- 
trated, may be substituted easily for 
the standard cast-iron wheel guard. 


EYSTONE CARBON Co., Saint Marys, 

Pa., has recently developed sev- 
eral new shapes and sizes for their line 
of Selflube porous bronze bearings. Self- 
lube porous bearings are made from 
powdered alloys, which are moulded to 
size in the shape desired, then baked, 
and finally quenched in a good grade of 
oil. They have an average porosity of 
35 per cent, enabling them to store a 
large amount of oil to form a protective, 
continuous oil film on the bearing sur- 
face. Their tensile strength is listed at 
over 35,000 p.s.i. Selflube bearings are 


moulded to close dimensional tolerances 
to avoid re-designing or special engi- 
neering. 
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POSSIBLE JOB - 
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GOOD OL I! 


v7 


“THAT’S WHY | CALLED THE CITIES SERVICE 
LUBRICATION MAN IN P SAYS A. E. DAVEY, PRESIDENT 


OF ALLOY STEEL GEAR AND PINION COMPANY OF CHICAGO. 


“I’m doing a job here that 
must be perfect when it 
leaves the shop. The peo- 
ple who get the gears are 
plenty critical.’ Mr. Davey 
says further, “I don’t know 
everything about oil. That 
is why I called in the Cities 
Service Lubrication man. 
I expect him to work with 


| my men to see that they get the 


oil best suited for the job.” 


Much work in this shop must 
meet rigid government inspection. 


CITIES 
RVIC 





FREE 
Just clip 


and mail 
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A. E. Davey 


All Gleason, Fellows Gear 
Shapers, Lee Bradner and 
Brown & Sharpe machines, 
are operated with Cities 
Service Lubricants. You, 
too, will find these high- 
quality fluids capable of 
doing the kind of work 
your customers want. 


Call us in for consultation — there 
is no charge for the service. Write 
us on your letterhead or mail the 
coupon for a copy of our booklet, 
“Metal Cutting Lubrication.”’ 





CITIES SERVICE OIL COMPANY 
Sixty Wall Tower, Room 1329, New York 


Please send me a copy of your booklet, 
““Metal Cutting Lubrication.” 


NN ois iccctaceteinepecetaemtscsvorscrnsaeenel ; 

I IB oicccctnnnnetstnsasccenninisssscstcsnivenncninia 
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HE DRAFTO Co., Cochranton, Pa., an- 

nounces production of the new 
Model A Drafto Chip Breaker Grinder. 
This machine, for grinding chip breaker 
grooves in carbide metal cutting tools, 
has been designed to simplify correct 
tool adjustment to any angle necessary 
for accurate grinding. 

Grinding operation is performed by 
a diamond cutting wheel, either 4 or 6- 
in. dia., mounted directly on the shaft 
of an electrically driven 14-hp. motor. 

A vise of universal construction with 
dual locking feature, mounted on ma- 
chine base, is equipped with a ball ad- 
justment to permit setting of tool to 
any angle required. When correct tool 
adjustment is obtained, stops may be 


set, locking the vise, but permitting tool 
to be removed for final inspection. Tool 
can then be replaced in vise and locked 
rigidly for grinding. 


Self-aligning 
Pivot Ball Bearing 


Miniature Precision Bearings, Leb- 
anon, N. H, has developed a new anti- 
friction pivot ball bearing designed to 
fulfill the purpose of a jewel pivot in 
applications where the strength of the 
latter is insufficient. The new bearing, 


made of high-carbon, chrome-bearing 
steel (S.A.E. 52100), is self-aligning 
und handles both radial and thrust 





DEPENDABLE 
CONTINENTAL ENGINES 


ou the jou 


Probably no other factor has been more 
thoroughly instrumental in establishing 
the exalted position of Continental Red 
Seal Engines than its absolute depend- 
ability. A dependability that inspires 
confidence where jobs have to be done. 


Whether the job is for oil fields, industry, 
agriculture, transportation, road building 
or aviation, there is an ever-increasing 
demand for Continental Red Seal Power. 


[ontinental 








Motors (orporation 





MUSKEGON, 


MICHIGAN 
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loads. Its outside diameter is 5 mm. 
Pivots available separately should be 
of high-carbon chrome steel, hard- 
ened and ground to 60 deg. cone. 







Ball-type Automatic 
Coupler for Trailers 


A ball-type automatic coupler is an- 
nounced by the Service Caster & Truck 
Co., Albion, Mich. Its springless cou- 
pling is fully automatic. Uncoupling is 





accomplished without stopping and 
backing up to make slack. Made of 
steel, electrically arc welded, and 


heavily proportioned, it is claimed to 
be practically unbreakable. 


Lubro-Life Bearing Is 
Permanently Lubricated 


A new clutch release ball bearing 
with a patented self-lubricating action 
has been introduced by the Chefford 
Master Mfg. Co., Fairfield, Ill. Called 
“Lubro-Life,” the bearing comes 
ready packed with lubricant to last 
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the life of the bearing. The lubricant 
is gradually fed from the reservoir 
through lubricating holes to the ball 
track as the bearing warms up from 
motor heat. When the bearing cools, 
the lubricant contracts, drawing in air 
bubbles which, in turn, expand when 
the moter heats up, automatically fore- 
ing more lubricant into the track. The 
“Lubro-Life” bearing at present is 
available for Ford, Chevrolet and 
Plymouth cars. 
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Quali” 


PRODUCTS 


Built to Deserve 
Your Selection 


More than 200 manufacturers use AC 
products,—and the prime reason is 
their quality. 


Two rules govern AC designing and 
manufacturing. First, the quality 
must maintain AC’s own reputation. 
Second, the quality must equal that 
on which the reputation of AC’s 
customers is founded. 


Such a high standard is possible be- 
cause AC is organized to uphold it. 
Engineering is done by seasoned 
specialists. Manufacturing is managed 
by men of long experience. Factory 


equipment is second to none in 
industry. 


Prompt delivery and a nation-wide 
service organization provide impor- 
tant added advantages. 


AC representatives will be glad to 
present, at your convenience, full 
details on how AC products will fit 


your business picture. 


AG BUILDS THESE 


QUALITY PRODUCTS 


AIR CLEANERS FUEL PUMPS 
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AMMETERS 


CARBURETOR INTAKE 
SILENCERS 


CARBURETOR INTAKE 
SILENCER AND AIR 
CLEANERS 


DIE CASTINGS 
DIE CASTING MACHINES 
FLAME ARRESTERS 


FLEXIBLE SHAFTS AND 
CABLES 


FUEL AND VACUUM 
PUMPS 


GASOLINE GAUGES 
GASOLINE STRAINERS 
ENGINE BEARINGS 


IGNITION CABLE 
TERMINALS 


INSTRUMENT PANELS 


LUBRICATING OIL 
FILTERS 


FUEL OIL FILTERS 


OIL FILTER REPLACE- 
MENT ELEMENTS AND 
CARTRIDGES 


AIR GAUGES 

OIL GAUGES 

RADIATOR PRESSURE 
CAPS 


REFLEX SIGNALS 


REPLACEABLE AIR 
CLEANER ELEMENTS 
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SPARK PLUGS 
SPARK PLUG CLEANERS 


SPARK PLUG GAPPING 
TOOLS 


SPARK PLUG TESTERS 
SPEEDOMETERS 
SPEEDOMETER CABLES 
TACHOMETERS 
THERMO GAUGES 
VACUUM PUMPS 


AC SPARK PLUG DIVISION © General Motors Corporation + FLINT, MICHIGAN 
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One Year of National Defense 
(Continued from page 609) 


of forgings per month after conversion 
of its Toledo forge plant to aluminum 
work. Ford is completing a magnesium 
alloy foundry with ultimate capacity 
of 110,000 pounds per month, well in 
excess of the company’s own needs at 
its aircraft engine factory. 

Anti-aircraft guns for Navy ships 
are high on the priority list, with Pon- 
tiac and Chrysler figuring prominently 
in their production. Pontiac expects to 
veach mass production in September on 
the Oerlikon 20-mm. gun, using 325,000 
sq. ft. of space. Chrysler will manufac- 
ture the 40 mm. Bofors gun at its new 
gun arsenal, formerly the Lynch Road 
plant. Ten thousand men will be em- 
ployed and peak output of 300 guns 
per month is anticipated early next 
year. 

Hudson has under construction one 
of the largest defense plants in the 
automotive industry in its new $20,101,- 
000 naval arsenal near Detroit. It will 
comprise 15 buildings totaling 1,200,000 
sq. ft. and will employ 7000 men, 4000 
of them skilled machinists. This is one 
of four inter-related ordnance plants, 
the others being located at Canton, 
Ohio; Indianapolis and Macon, Ga. 
Anti-aircraft machine guns, gun 
mounts and torpedo tubes will be 
among the items produced by Hudson. 
The largest building is 75 per cent 
complete, but beginning of production 
will depend upon machine tool deliv- 
eries. Fisher Body has a naval ord- 
nance order for $14,215,139, presumably 
gun mounts, being produced at Detroit, 
while Willys is turning out anti-air- 
craft gun breech assemblies and shell 
hoists for the Navy. 

Chrysler’s $20,000,000 tank arsenal 
assembled its first pilot tank April 12, 
and production of five tanks per eight- 
hour shift is expected by Sept. 1. This 
plant, containing 700,000 sq. ft., was 
started last Sept. 10. An initial order 
for 1000 28-ton medium tanks will cost 
$33,500,000 and employ 10,000 workers. 

Rapid-firing machine guns are vital 
to aircraft armament, so Oldsmobile 
and International Harvester are help- 
ing supply this defense need. Oldsmo- 
bile hopes to begin production in 
October on a $12,975,000 order for 20- 
mm. Hispano-Suiza machine guns in 
200,000 sq. ft. of Lansing factory space. 
International Harvester is converting 
300,000 sq. ft. of an old St. Paul fac- 
tory for making the same type gun on 
a $12,120,000 order. This production 
will require 1500 men. 

International Harvester and Oldsmo- 
bile also are forging shells for the 
Army, along with Willys and Chevro- 
let. Oldsmobile will reach full pro- 
auction this month on an order for 
nearly 3,000,000 shells of 75 and 105 
mm. sizes. This involves 1100 men and 
119,000 sq. ft. of forge plant space at 
Lansing. Chevrolet has a small order 
for 75-mm. shells at its Detroit Gear 
& Axle division, while International is 
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producing 37 and 75-mm. shell forg- 
ings. Willys has an $8,820,000 order 
for 155-mm. shells, production of which 
began late in May. 

Nash is contributing to the aircraft 
program with conversion of 400,000 
sq. ft. of the old Reo plant at Lansing 
for the manufacture of three-bladed 
propellers. This project will employ 
2500 men. 

Providing of motor vehicles for the 
Army is taken as a matter of course 
by the automobile industry. Trucks, 
both four- and six-wheel variety, ar- 


mored scout and reconnaissance cars 


are coming off assembly lines in con- 
stantly larger numbers. It is  esti- 
mated that 137,000 vehicles will have 
been furnished the Army in the year 
ending July 31. Biggest producers of 
motorized equipment are Yellow Truck 
& Coach, which has received orders for 
$139,796,989 that may total in excess 
of 100,000 vehicles. Dodge has de- 
livered more than 44,000 on orders for 
73,000 vehicles totaling more than $70,- 


000,000; and Chevrolet, with truck 
orders in excess of $50,000,000. Other 
producers of motorized Army equip- 


ment have been White, Diamond T, 
International Harvester, Autocar, Fed- 
eral, Mack, Studebaker, Ford, Willys 
and Reo. 


Aviation Spark Plug Design 


(Continued from page 618) 


a small amount of relative movement 
and expansion between the parts when 
subjected to the engine heat. In the 
LS-85, on the other hand, the closely 
fitted center wire is absolutely free in 
its movement; the heat is transferred 
to the insulator from the tip of the 
center wire through the center wire’s 
copper core and an electrically conduct- 
ing glass seal that not only insures an 
absolutely gas-tight joint, but also 
provides a stable and efficient means 
of heat transfer. 

The next transfer of heat is between 
the insulator and the plug shell through 
a gasket that precludes any combustion 
gas leakage. It is obvious that for 
efficient heat transfer, the assembly 
pressure of the insulator onto its seat 
in the shell should be as high and as 
constant as possible. Through this 
gasket should flow not only the calories 
absorbed by the center wire but also 
the ones absorbed by the insulator. In 
the old Type N plug this pressure was 
produced by the following method: The 
insulator was assembled by heating the 
shell to a plastic temperature with an 
instantaneously applied electrical cur- 
rent, while a high pressure was ap- 
plied from the top of the shell to its 
seat to compress the shell and estab- 
lish a high pressure contact between 
gaskets and insulator. During the sub- 
sequent cooling, the shrinkage of the 
shell brought to the elastic limit the 
stresses on the shell and gaskets, thus 
ensuring gas-tightness even at. high 
spark plug operating temperatures. 
Should, however, the shell temperature 
exceed a certain maximum limit, this 
pressure would become less and less 
because of the different linear expan- 
sion of the steel shell and ceramic in- 
sulator. This is undesirable as the plug 
could thus become hot enough to cause 
preignition and motor knock. As soon 
as a plug reaches such a temperature 
as to relieve the assembly of sufficient 
pressure to insure a good heat trans- 
fer, the plug temperature spirals to a 
degree which causes certain destruc- 
tion. 

In this new LS-85 plug a spring 


loaded to 3000 lb. pressure maintains 
the same pressure constantly under any 
eventual high temperature reached by 
the plug in service. Plugs have been 
operated with an engine gasket tem- 
perature of 400 deg. C. without 
of efficiency or gas-tightness. 

Next, the calories absorbed by the 
center wire, insulator and shell should 
be transferred to the engine cylinder 
through a seat gasket, well compressed. 
The more efficient heat transfer be- 
tween the copper-cored center wire and 
the insulator of higher heat .conduc- 
tivity in the LS-85 plug makes possible 
the use of a center wire of 0.150 in. 
diameter, as against a 0.072 in. diam- 
eter as used on the old N type. 

Fig. 2 shows the results of a typical 
preignition rating test, comparing an 
old type plug with porcelain insulator, 
of No. 4 tip length, with two new type 
plugs having aluminum-oxide insula- 
tors of No. 4 and No. 8 lengths, respec- 
tively. As can be seen, it is possible 
to use a No. 8 plug of the new type, 
wherever a No. 4 (half the insulation 
length) of the old type fails due to 
preignition. 

The new LS-85 plugs are tested to 
1000 lb. pressure and 15,000 volts d.c. 
While it is of the demountable type, 
from the maintenance standpoint, it is 
considered strictly as of one-piece con- 
struction and is intended to be cleaned, 
without being taken apart, in the spe- 
cial AC aviation spark plug cleaner, a 
modi -_ation of the standard AC cleaner. 


loss 


Mice in Your Wings? 

A mouse was believed to have been 
the direct cause of a recent fatal air- 
craft accident, according to the Civil 
Aeronautics Board. Said the report. 

“During a normal maneuver, the cov- 
ering on the right wing failed. The 
plane crashed nose first in a plowed 
field. The right aileron fabric was 
found to be badly deteriorated along 
the piano hinge; the work of a small 
animal, probably a mouse. During re- 
moval of the wreckage from the scene 
of the accident a mouse jumped from 
the fuselage. 
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@ 10°, greater horsepower than 
with carburetor operation from 
the same engine without sacri- 
ficing economy. 


® No nianifold restrictions. 
® Nofuel distribution difficulties. 


® Permits higher compression 
ratios. 


@® Maximum volumetric effi- 
ciency. 


® Direct Injection into cylinders 
suppresses detonation. 


® Reduces octane requirements 
permitting non-premium fuels. 


® Quicker warm-up, no choking. 


® Improved low speed lugging 
ability. 


® Improved flexibility through- 
out the speed range. 


® May be converted to use burner 
oils, diesel oils, distillates, with 
no accessory or internal engine 
changes. 








Designed for Available in 
AUTOMOTIVE, COMMERCIAL ALL MULTI-FUEL 
AND ENGINE SIZES 
INDUSTRIAL USES 30 hp. to 325 hp. 
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O THEY 
Wrapped Up 
A BOWLING 































oe can't put a bowling alley in 
a box car. Nor can you risk expos- 
ing its finely finished surface to rain, 
snow, dirt and cinders. So...when 
this complete alley was ready for 
shipment they wrapped it from end 
to end in FIBREEN—and delivered 
it safe and sound on two flatcars. 


An exceptional case? No more 
so than packaging heavy, wet clay— 
keeping the dewy freshness on ship- 
ments of roses — wrapping 10-ton 
bundles of steel — or protecting 
shipments of machinery that go half 
way ‘round the world. 


When faced with problems of 
protecting goods in transit or in 
storage, industry turns with con- 
fidence to The Sisalkraft Co. Special- 
izing solely in protective and reen- 
forced papers, this organization 
has the materials, the experience 
and the research facilities to find 
the answers. 


Sometimes they do the job that 
“couldn’t be done.” Often they 
can suggest a way to greatly reduce 
packaging costs. For example, in 
many cases wood boxes have been 
reduced to crates — and crates to 
inexpensive packages. 

Write us about your packaging 
needs—no matter how big or small 


your shipments. Our research staff 


will assist you and supply a trial 
shipment of FIBREEN without cost 
and without obligation. 

















SERVING INDUSTRY... 


A tough, durable, 
completely waterproof 


FIBREEN is 6 ply: TWO layers of 
strong kraft, reenforced with TWO 
layers of crossed sisal fibers embedded 
in TWO layers of special asphalt—all 
combined under heat and pressure. 
FIBREEN is pliable and clean—will 
not scuff — stands an astonishing 
amount of abuse and exposure. Used 
either as a wrapping or lining material. 





Soak it—twist it—try to tear it. 

Only when you get a sample in 
your own hands can you realize that 
a paper can be so strong —so tough — 
and impervious to moisture. There 
is no other material like FIBREEN. 
Available promptly in rolls and blan- 
kets of many widths. 


A product of The Sisalkraft Co.—manufactur- 
ers of Sisalkraft, Sisal-X, Sisal-Tape and 
Copper-Armored Sisalkraff?. ages 

























SERVICE RINGS 


FACTORY ENGINEERED AND APPROVED 
REPLACEMENT PISTON RINGS ASSURE 
MAXIMUM PERFORMANCE IN WORN ENGINES 


To restore power and economy in worn engines, replacement 
parts are eventually required. '‘'Factory Engineered’ piston 
rings offer better assurance of satisfactory service. Muskegon 


Piston Rings have a proven background in this field. 


Our Engineers can assist you with a Service 


Ring Program. 














HEAVY DUTY TYPE EXPANDER 
for trucks, buses, and Diesel en- 
gines. 





MPR REGULAR EXPANDER 
for all automotive applications. 
Fourteen point suspension as- 
sures uniform radial pressure. 


PLANTS AT MUSKEGON AND SPARTA 
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HURRY-UP CALL from a Jersey City 
A customer — and the Bundy sales 
engineer is on his way again, ready to 
take over completely the problem of 
designing and engineering the tubing 
parts of a new product. 

Bundy customers, new and old—some 
with production schedules running 
into hundreds of thousands of units 
annually — soon learn that they can 
safely drop any tubing problem right 
in Bundy’s lap, and forget it. In dozens 
of widely varied fields—such as farm 
tractors, refrigerators, radios, oil burn- 
ers—Bundy has found ways to improve 


the product and cut costs. 


=e> 


>, 

















ENGINEERED To 









five minutes 
to make that train!” 


As a result, a large share of Bundy 
production is sold as complete parts— 
bent, flared, flanged or flattened, with 
fittings included—all ready to assemble 
into the finished product. Bundy’s long 
experience and highly specialized fabri- 
cating equipment form a combination 
hard to beat in this field. 

Do you use tubing in your finished 
product, or other materials for which 
tubing might be substituted to advan- 
tage? If so, you will find it well worth 
while to discuss the matter with Bundy’s 
research and engineering department. 
Address Bundy Tubing Co., Detroit. 








TUBING 


mig 
t i 
iit sana all 


YOUR 





EXPECTATIONS 


Queene come) 


BUNDYWELD double-walled 
steel tubing, hydrogen-brazed, 
copper-coated inside and outside. 
From Capillary sizes up to and 
including \;” O.D. This double- 
walled type also available in steel, 
tin-coated outside, and in Monel. 
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BUNDY ELECTRIC WELD 
steel tubing. Single-walled 
—butt welded—annealed. 
Furnished tin-coated out- 
side if desired. Sizes up 
to and including °2” O.D. 


BUNDY “TRIPLE- PURPOSE” MONEL 
tubing. Double-walled, rolled from 
two strips, joints opposite, welded 
into a solid wall. Available in all 
Monel, Monel inside—steel outside, 
and Monel outside — steel inside. 
Sizes up to and including 5%” O.D. 


Autometive 


Industries 








ORDER OF THE DAY 





KEEP THEM YOUNG 
WITH HYATTS! 





| I IN THE FRONT LINE of machine design 


... guarding gears, wheels, and shafts 


from the onslaught of friction and wear... \ ee 


millions of Hyatt Quiet Roller Bearings carry 















on their unremitting war against inefficiency. 


Because Hyatts have the staying power to 





keep equipment going, to prolong machine 
life, automotive engineers have made Hyatt 
Equipped their ‘‘order of the day”’ for many 
years. Hyatt Bearings Division, General Motors 
Sales Corporation, Harrison, New Jersey, and 


Detroit, Michigan. 


ROLLER BEARIN @G@ S§ 
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DEFENSE AND THE FUTURE... 


Copy of L 
The Internationa 


etter to users of Products of 
l Nickel Company, Ine. 








Vip - ‘ QT , a 
i Misti Medel Com “HY, ou 


EXECUTIVE OFFICES: 67 WALL STREET 


RoBERT C. STANLEY, em Yow 4 April 17, 1941. 


PRESIDENT 


Dear Sir: 


Our plants, in common with those of most of America's industrial 
units, are working at their peak on defense production. In spite of this, 
hardship is being inflicted upon many consumers of our products who in the 
past have aided us in building e great business, and upon whom we must de- 
pend for our future success, 


As this letter is written the monthly prceduction rate of The 
International Nickel Company of Canada, Limited is already 20% above last 
year; three times that of 1929 and four times the peak rate of the last war, 
Its facilities have been increased to supply current defense demand end fur- 
ther increase in output will be available this year, 


Upon the conclusion of this devastating war the future success of 
your business and ours will depend in large measure upon the retention of the 
good will of our customers, Any effort we can meke, not conflicting with our 


full support of the defense program, should be directed toward this vitelly 
important objective. 


To this end we wish to offer our services especislly to those cus- 
tomers whose requirements cannot for the moment be filled. One practical means 
of rendering such service is to offer you the assistance of our technical staff 
in solving problems of material arising from the temporary lack of nickel. 


Our problems are complex and constantly changing and can only be 
solved through cooperation. As we see it, a large part of the solution lies 
in making clear the situation which we face, Your help and advice will be of 
invaluable assistance, It is our purpose to follow this letter with a personal 
c&ll from one of our representatives, if you so desire, who will discuss with 
you in more specific detail our mutual problems, 


You 


RCS:JJS ~——"PRESIDENT. 
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FEDDERS MANUFACTURING CO. 





AUTOMOTIVE DIVISION 


Air-Cooled Condensers 





, . | 
Automotive Radiators ae pi . 
Automobile Heater Cores ae es lag Evaporators 
Aircraft Engine and ater Looters 


Oil Cooling Equipment AIR CONDITIONING DIVISION 


REFRIGERATION DIVISION Unit Heaters 
Refrigerant Control Valves Air Conditioning Units 
Finned Coils Cooling Coils 
Bare-Tube Coils Heating Coils 


Comfort Coolers 


GENERAL OFFICES, BUFFALO, N.Y., U.S.A. 
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WHAT ARE 


strating that it definitely increases the daily production on such equipment as 
drilling rigs. hoists, locomotives, cranes and logging yarders, while at the same 


time its shock-absorbing qualities protect and extend the life of cables, lines. 


chokers. ete. 


The Twin Dise Clutch Company has recently put the whole story of their 
research and development of Hydraulic Torque Converters, Hydraulic Clutches 


and Power Take-offs into a printed bulletin. Copies will be gladly sent to in- 


Ask for Bulletin A-132. 


Betow: Twin Dise Hv- ~~ 
draulic Torque Converter. iJ 


, 
| / 
ee 


‘¢ 


AV 


Pr 


California: Los Ange'es, Charles W. Carter Co.; San Francisco, Charles W. Carter 
Co. Colorado: Denver, Liderty Trucks & Parts Co. Illinois: Chicago, Wisconsin 
Industrie! Parts. Kansas: Great Bend, Scheufler Supply Co. Kentucky: Lexington, 
Wombwell Auto Parts Co. Louisiana: New Orleans, Mechanical Equip. Corp. 
Maine: Portland, Southworth Machine Co. Massachusetts: Boston, Rapp Huckins 
Co., Inc. Michigan: Detroit, Whitney Brothers. Minnesota: St. Paul, Truck Parts, Inc. 
Missouri: St. Louis, Twin Disc Clutch Co. New York: Buffalo, Edward W. Rode; 
New York, Twin Dise Clutch Parts & Service of New York, Inc. Ohio: Cincinnati, 


TWIN DISC CLUTCH COMPANY, 1344 


If you build equipment or machinery that 
is driven by an internal combustion engine, 
vour plans for comorrow should include a test of Twin Dise Hydraulic Drives. 


Past the experimental stages, this modern power transmission is now demon- 


terested engineers or executives who request it on their business letterheads. 









Ricut: Twin Disc Hy- 
draulic 


Power Take-off. 


TW (DISC 


CLUTCHES AND-HYORAULIC DRIVES 
VY 


REG. U.S. PAT. OFF. 


C. McCash; Cleveland, Industrial Engine Parts. Oklahoma: Tulsa, Twin Disc Clutch 
Co. Pennsylvania: Philadelphia, Twin Disc Clutch Parts & Service of Philadelphia; 
Pittsburgh, Contractors Equip. Ser. Co. Tennessee: Knoxville, Automotive Equip. & 
Supply Co.; Memphis, Choctaw Culvert & Machinery Co. Texas: Dallas, Twin Disc 
Clutch Company; Fort Worth, John Muller Co.; Houston, Portable Rig Co., Inc., 
John Muller Co. Utah: Salt Lake City, Lund Machinery Co. Virginia: Richmond, 
Standard Parts Corp. Washington: Seattle, Twin Disc Clutch Co. 




















RACINE STREET, RACINE, WISCONSIN 
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An easier job for the purchasing agent may be in itself a 
minor detail to the welding engineer... but not when it 
means the elimination of costly “down time” while waiting 
for special orders to be completed. 


Yet this is just one phase of the advantages afforded through 
Mallory’s program of standardization of welding electrodes. 
Mallory Welding Electrodes are actually better because of 
standardization. Nothing so clearly identifies the require- 


a” e ee Poe ecu a oo | 
ments of cooling, hardness, thermal and electrical conductivity MA LLO RY 


as limitless field experience. Resistance Welding Data Book 


This, plus years of the closest cooperation with leading Your engineering staff will welcome this 
, : . comprehensive treatise on welding prac- 
manufacturers of welding machines assures you the finest 


tices, alloys and specifications. Be sure 


welding tips at the lowest possible costs. to write for a copy. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA Cable Address—PELMALLO 


& f 
eer ae 
PS % 
% % ¢ i ig 


P.R. MALLORY & CO. Inc. 


ALLOR 
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LIBERTY—TO DO WHAT? 


THREE soldiers on a street corner, 
wondering where to go from here. 


Where next—in a town whose side- 
walks are overflowing with men on 
leave from camp? A dance some- 
where? No such luck, soldier. The 
movies? Take a look at that line 
down the block. Somewhere to meet 
a friend, to write a letter... 


“Dad used to tell me about places 
back in 717...” 


“We were at war then, Buddy. 
People cared.” 


Isn’t it time America woke up to 
the fact that building an army ismore 
than camps and guns? An army is 
men. And one of the most urgent 
problems in any all-out scheme of 
national defense is how to provide 
for these men off duty. 
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Within the camps and naval sta- 
tions the services themselves have 
excellent facilities. But in the sur- 
rounding cities and towns, the prob- 
lem is urgent and serious. 


Many of the newer army camps 
are located far from the larger cen- 
ters. Into towns of 1,000 to 5,000 
population may come as many as 
3,000 men on a single evening. Not 
half of them can find places to eat; 
hardly any can find opportunities 
for wholesome entertainment. 


To meet this emergency all the 
“service agencies” of the last war 
have joined forces. The Y. M. C. A.., 
the National Catholic Community 
Service, the Salvation Army, the 
Y. W. C. A., the Jewish Welfare 
Board and the National Travelers 
Aid Association have combined to 
form the United Service Organiza- 
tions—known as the U. S. O. Differ- 


ences of race and creed have been 
forgotten; lesser distinctions of pur- 
pose and method have been subor- 
dinated to the idea of united service. 


How can you help? The U.S. O. is 
raising approximately eleven million 
dollars to finance its program of 
leisure-time aid to the men in serv- 
ice. Give generously to the U.S. O. 


How will the money be used? In 
maintaining 360 U.S.O. clubs. The 
government is building the club 
houses themselves. What is required 
now is money to operate them. 


How and where shall you give? 
To the local committee that has 
charge of your city’s part in this 
national drive. No matter how much. 
or how little you feel you can give, 
send it today to your local chairman 
or to National U.S.O. Headquarters, 
Empire State Building, New York. 
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From a 
D a ty j Breath 
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3500 
TONS 








S. perfectly responsive is this BIRDSBORO-built BUILDERS OF 
HYDRAULIC PRESSES 
hydraulic giant that its pressure and speed are com- ee ee nee 


SPECIAL MACHINERY 


9 CRUSHING MACHINERY 
pletely mastered at a finger’s touch. 


From contact as delicate as a baby’s breath to the ONE OF THE 


full crushing force of 5500 tons—from turtle pace WORLD'S LARGEST 
AIRPLANE PRESSES 


5500 TONS PRESSURE 
10,800 SQ. IN. PLATEN 


Designed, built and tested under one roof, by the 36 SECOND WORKING CYCLE 
500 TONS WEIGHT 


to racing speed—all factors can be controlled at will. 





Hydraulic Press Department of BIRDSBORO. 


BIRDS BORG 





THE BIRDSBORO STEEL FOUNDRY AND MACHINE COMPANY * PLANTS AT BIRDSBORO AND READING, PA. 
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| was worried 


when I realized our pro- 
duction was not geared to 
meet delivery dates. New 
business had come our 
way, spurred by national 
defense. Were we going to 
lag behind? 
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Slow work? 


“Yes,’’ said one foreman, 
“our screw-driving zs slow. 
Can’t use power drivers, 
for fear of driver slippage. 
Hand driving is hard work 
. +. screws go in crooked 
... screw heads split.” 











But determined 


I studied every operation 
consulted time-and- 
GZ motion experts . . . went 
through the plant for the 
hundredth time, and there 
on the assembly line... was 
a major cause of delay. 


ZY 


Uf’ 


THE CAUSE --- 


“Old-Fashioned Fastening 


to notice. Screws fumbled. Driver 
i Help needed to steady the — 
: te resulted because I ha 
that slow-driving screws 


I bega 
wobbling. 
Everywhere — was 
insisted, incorrectly, 
cost less! 1 decided — 


Don’t Be Old-Fashioned 


Phillips Screws Will End Slow, Wasteful Fastening 


It’s just good sense, I found out. The driver can’t 
slip from the Phillips recess — so pneumatic or 
electric drivers can be used. No more screw driver 
accidents — no more delays — no more unneces- 
sary worker fatigue. No wonder so many indus- 
tries are standardizing on Phillips Screws. 


Don't forget—it isn’t the price of the screws that 
counts. It's the cost of wsing them. Thousands 
agree — Phillips Screws cost less to use! 





PHILLIPS RECESSED HEAD SCREWS... y 


WOOD SCREWS « MACHINE SCREWS ¢ SHEET METAL SCREWS + STOVE BOLTS 


SPECIAL THREAD-CUTTING SCREWS + SCREWS WITH LOCK WASHERS 


U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840; 
2,082,085; 2,084,078; 2,084,079; 2,090,338. Other Domestic and Forcign Patents 


Allowed and Pending. 


American Screw Co.,Providence, R. |. 
Central Screw Co., Chicago, Ill. - 
Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
International Screw Co., Detroit, Mich. 


The Lamson & Sessions Co., Cleveland, Ohio 
The National Screw & Mfg. Co., Cleveland, Ohio 
New England Screw Co., Keene, N.H. 

The Charles Parker Co., Meriden, Conn. 
Parker-Kalon Corp., New York, N.Y. 

Pawtucket Screw Co., Pawtucket, R.1. 


Pheoll Manufacturing Co., Chicago, III. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Scovill Manufacturing Co., Waterbury, Conn. 

Shakeproof Lock Washer Co., Chicago, Ill. 

The Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, N.H. 
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Low Coefficient of Friction 
for Door Bumper Shoes.... 


CN 
ve 


@ 


Water Resistance 
for Pump Impellers.... 





both properties are provided by BAKELITE Plastics 


Door bumper shoes and water pump impellers provide two 
extreme examples of the many severe automotive service 
requirements successfully met by BAKELITE Plastics. They 
also indicate the great variety of materials now available to 
satisfy the increasing diversity of plastic uses in modern 
motor car construction. 

For example, the low coefficient of friction necessary for 
door bumper shoes is provided by molding these parts 
from a graphite-filled BAKELITE Plastic. Since they require 
no lubrication, “‘non-squeak” operation is assured. Because 
the parts are tough and highly resistant to impact, they 
withstand repeated slamming of car doors. 

Pump impellers, on the other hand, must withstand 
constant contact with alkaline water, radiator compounds, 
and lubricants. In addition, they must be light in weight, 
yet sufficiently rugged to survive the strains and stresses of 


fune 15, 1941 


Phen writing to advertisers please mention 


continuous operation. All of these characteristics are pro- 
vided by a water-resistant BAKELITE Phenolic Plastic. 
Bakelite Corporation gladly offers you the facilities of 
its Engineering and Development Laboratories in adapting 
these and other BAKELITE materials to your particular needs. 
For detailed information on the many types obtainable, 
write for Booklet 2M, ‘BAKELITE Molding Plastics.” 
BAKELITE CORPORATION, 30 EAST 42Np ST., NEW YORK 


Unit of Union Carbide and Carbon Corporation 


BAKELITE 


TRACE MARK 


The word “Bokelite” ond the isi Symbol ore registered wede-morks 
identifying products ( CYC) ) of Bokelite Comporotion 
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CHILTON 
DIRECT MAIL ADVERTISING 


Costs You Less Because- 


@ There is no duplication of names. 


@ All names are checked and cross- 


checked. 


@ Verification is by personal inter- 


view. 


@ Changes are made daily. 


@ Undeliverable returns are negli- 
gible. 


@ Chilton selectivity permits con- 


centration on a clearly defined 
field. 


@ Chilton efficiency permits moder- 
ate prices. 


CHILTON 
AUTOMOTIVE LISTS 


Contain Nearly 150,000 Names 
And Are Corrected Daily 


Over 35,000 Names dropped and added each year. 
Over 50,000 Names and Addresses changed each year. 


A force of more than 100 persons is main- 
tained to keep the Chilton List up to the 
minute. The Chilton List — with more 
than 100,000 changes each year — is the 
outstanding leader in the field. 


That is why Chilton functions as the 
mailing department for most of the lead- 
ing manufacturers in the automotive 
field. They realize that they can reach 
the most clearly defined field at the low- 
est cost per verified name. 


Mechanical equipment makes any selec- 
tion to suit your needs, while complete 
printing, multigraphing, binding and 
creative art and copy service, as well as 
merchandising counsel of our representa- 
tive in your territory, are available. 


You will find a distinct saving in address- 
ing Car and Truck Dealers, Independent 
Repairshops, Automotive Wholesalers or 
Truck Fleet Operators from the Chilton 
List. Write us for complete details as 
applied to your particular requirements. 





DIRECT MAIL DIVISION 


CHILTON © COMPANY 


- Chestnut and 56th Streets Philadelphia, Penna. 
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By producing a valve seat*of finest pre- 
cision and mirror finish in any metal in a 
matter of minutes, and without need for 
Above to Maded OBA Wes Tose Volvo hand lapping, HALE-EGCENTRIE Valve 
ot li Ay geet ye gee Seat Grinders shatter one of the often 
“adh seal veegel ncaa er cola encountered bottlenecks in the produc- 


features found in no other valve refacer. 
tion or maintenance of airplane engines. 












Above is multiple spindle HALL 
ECCENTRIC Seat Grinder built for 


Packard for use in production of 






















sirplane engines. 


Seat grinding with HALL equipment is like instrument 
flying—it can be done “blind.” No time lost in re- 
peated grinding and gauging of the seat; when high 
spots are removed the ammeter tells the operator and 
the seat is done. 


At right is Model AW 
Wet Type HALL EC- 
CENTRIC Seat Grinder 
widely used in both 
production and main- 
tenance of airplane 
valve seats. This Grin- 
der has been widely 
adopted both at home 
and abroad. Write for 
bulletin. 


Hundreds of HALL Valve Seat Grinders of various 
types are in use at army and navy air bases of our 
own and foreign governments, as well as by engine 


builders and transport companies. If valve seat grind- 







Above is a battery of : 
HALL ECCENTRIC Valve 
Seat Grinders built for Ford for air- 
plane engine production. Ford has long been 
a user of HALL ECCENTRIC Grinders in 
car, truck and tractor production. 


MALL 
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ing is a bottleneck with you or if you want finer valve 






seats faster, write for complete information today. 












THE HALL MANUFACTURING CO. 


1626 Woodland Ave. TOLEDO, OHIO 


ECCENTRIC 
SEAT GRINDERS 
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for 


NATIONAL DEFENSE 


Many of the manufacturers who read and advertise in AUTO- 
MOTIVE INDUSTRIES are actively associated with National 
Defense. 


Some of them are in Washington, manning important posts in 
the Defense Administration. Some of them are in Detroit, or 
elsewhere throughout the country, enlarging their plants, building 
new ones, getting ready to produce what is needed for the job 


in hand. 


Most of them are thinking, also, of the days which will follow the 
emergency, when their machinery and their workers will once 


more depend entirely upon commercial contracts. 


They are advertising in AUTOMOTIVE INDUSTRIES to the end 
that their names and their products may remain fresh in the 
minds of the people who already know them . . . that they may 
make the proper impression on the many new-comers who already 
are, and will continue to be, important buyers when peaceful 
operations resume. 


We shall always have a problem of National Defense, but when 
it is a secondary problem again, it will be well to have the readers 


of AUTOMOTIVE INDUSTRIES ready to buy from you. 


AUTOMOTIVE INDUSTRIES 


A CHILTON Publication 
Chestnut & 56th Streets Philadelphia, Pa. 


INTERNATIONAL NEWS PHOTO 





H. ARMSTRONG-ROBERTS PHOTO 


/ 






> Sennen 
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In the past our advertising has featured 
quick shipments of CMP strip in regular 
carbon and spring steel analyses and tem- 
pers, in a variety of finishes and sizes. Now 
we must “change our tune.’ Conditions 
have changed rapidly — faster than most of 
us anticipated. 











We are still making quick shipments on 
orders for the defense industries. The 


€ 
\ 7 7 necessity of providing first for this class of 
() I) % () () | \ () business means that we sometimes are not 
S 
and speed production. This is helping, and 
lor the get-away 
o) e to fulfill all our obligations. 
supplying what we can of the usual CMP 
() ll () strip that has aided production and lowered 


able to make the prompt delivery our regu- 

will continue to help us care for the current 

3 Regardless of pressure for tonnage, we are 

6 ' ipa . - 

| 1 ()\\ () | not lowering in any degree the high stand- 

costs for many prominent manufacturers 
| ( 1 
Tough” Grates 


lar customers have learned to depend on in 

1 T 7 ) the past. We have increased our capacity 

in various departments and are building 

lL i additional equipment to further increase 

needs of our good friends and customers. 

Although some delays will occur, we expect 

ards of quality always identified with CMP 

Cold Rolled Steel. Our job is to continue 

who are now relying on this Precision strip 

in their defense contract work. 

J 
POVVUVVCCVCCVCC TC * PROCESS CO. 
YOUNGSTOWN - OHIO 












wm THE 
Standard THERMOSTAT 


THE FULTON SYLPHON COMPANY 





eau 


MO PRELIM AR] COLD aga) ROLLED 


KNOXVILLE, TENN. 
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For Sale. 


Modern ations al 


Building 


% Ready for occupancy NOW 

% 280,000 sq. ft. production space 
% 60,000 sq. ft. basement storage 
*% 4 floors—all steam heated 


% 3 large electric freight elevators to 


all floors 


*% Up-to-date 
tion 


*% Modern office building connecting 
*% Plenty of willing labor—skilled and 


unskilled 


steel-beamed 





WRITE, WIRE OR PHONE— 
Woonsocket Community Enterprise, Inc. 
167 Main St., Woonsocket, 


-RIGHT! 














POA so 
Se at 


PRICE—CONDITION—LOCATION 
IDEAL © e Woonsocket, R. 1. 


% Center Boston-Providence-Worces- 
ter market triangle 

On rail and truck lines 
Brick building (by 


Greene Corp.) 


Lockwood- 


Process steam | 
Sprinkler system 

construc- P he 
14 foot ceilings, 25 foot spans 
$25 tax rate, low valuation 
Favorable State Corporation Laws 


% No State Sales or Income Taxes 


+ + + x HO 





Rhode Island 
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—BUYERS’ 


Automotive Products and Factory Equipment 


GUIDE. 


Manufactured by Advertisers in This Issue 


See Alphabetical List of Advertisers on page 82 


This Buyers’ Guide is published as a convenience, and not as 
part of the advertising contract. Every care will be taken to index 
correctly. No allowance will be made for errors or failure to insert. 


Alloys 


Bethlehem Steel Co. 
Carnegie - Illinois Steel 


Bearings 
Brass & Bronze 


Corp., U. S. Steel Corp. 


Subsidiary 
Republic Steel Corp. 
Ferro 
Climax Molybdenum Co. 
Handy & Harman 
International Nickel Co. 
Non-Ferrous 
Aluminum Co. 
Handy & Harman 
International Nickel Co. 


Mallory & Co., Inc., P. R. | 


Arms & Knuckles, Steering 
Atlas Drop Forge Co. 
Axles 
Atlas Drop Forge Co. 
Bethlehem Steel Co. 


National Tube Co., U. S. 


Steel Corp. Subsidiary 
Bearing Blue 
Permatex Company, Inc. 


When writing to advertisers please mention 


of America 


Johnson Bronze Company 

Non-Metallic 

Continental-Diamond Fibre 
Co. 

Roller 

Hyatt Bearings Division 
General Motors Corp. 

Timken Roller Bearing Co. 
(tapered) 

Sleeve 

Johnson Bronze Company 

Bearings, Engine, Babbitt 
Johnson Bronze Company 


Blanks, Forged 
Atlas Drop Forge Co. 
Bethlehem Steel Co. 
Wyman-Gordon Co. 


solts 
Bethlehem Steel Co. 
National Acme Co. 
Republic Steel Corp. 


Automotive Industries 





Stove 

American Screw Co. 
Continental Screw Co. 
Corbin Screw Corp. 
Lamson & Sessions Co. 
Nat’l Screw & Mfg. Co. 
Pheoll Mfg. Company 


Russell, Burdsall & Ward 
Bolt & Nut Co. 

Scovill Mfg. Co. 

Boxes, Shop & Stacking 
All-Steel Equip. Co., Inc. 

Bushings, Non-Metallic 
Continental-Diamond-Fibre 

Co. 

Cabinets 
Clothing, Filing, Storage 
All-Steel-Equip. Co., Inc. 

Camshafts 
Atlas Drop Forge Co. 
Bethlehem Steel Co. 

Casings, Flexible, Radio 
White Dental Mfg. Co., 

Ss. S. 

Castings 
Aluminum 
Aluminum Co. o 
Tron 
Birdsboro Steel Foundry & 

Machine Co. 

Steel 

Bethlehem Steel Co. 

Birdsboro Steel Foundry & 
Machine Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 

Cement 
Cylinder Block 
Permatex Company, Inc. 
Fabrice 
Permatex Company, Inc. 
Gasket 
Permatex Company, 
Glass 
Permatex Company, Ine. 
Pipe Joint 
Permatex Company, Ine. 
Radiator 
Permatex Company, Inc. 

Centers, Bench 
Barber-Colman Co. 

Channels for Glass, Felt 
American Felt Co. 


f America 


Inc. 


Chemicals, Automotive 
Permatex Company, Inc. 
Chucks 
Collet 
National Acme Co. 
Magnetic 


Heald Machine Co. 
Clamps, Hose, (Adjustable) 
Wittek Mfg. Co. 
Cleaners 
Air 
A C Spark Plug Div. Gen- 
eral Motors Corp. 
Metal, Radiator Cleaner 


Permatex Company, Inc. 
Clutches 
Borg & Beck Div. Borg- 


Warner 
Industrial 
Twin Disc Clutch Co. 

Compounds 
Cutting Fluids 
Cities Service Oil Co. 
Gasket & Joint-Sealing 
Permatex Company, Ince. 
Valve Grinding 
Permatex Company, 
Connecting Rods 
Aluminum Co. of America 
Atlas Drop Forge Co. 
Bethlehem Steel! Ce. 
Wyman-Gordon Co. 


Corp. 


Inc. 


(Turn to page 76, please) 
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HYDRAULIC 
PRESSURE PUMPS 





S. 8. WHITE 
FLEXIBLE SHAFTS 


200 Horsepower 
STEDIFLO Pump 
with built-in re- 
duction gearing. 




















POWER DRIVE : 7¥2 Horsepower 


Engine Tachometers STEDIFLO Pump 

Fuel Pumps di tl ba 

Controllable Pitch Pro- stu - Fr 
peller Governor They're first choice of radio, plane and nected to a gear 

Ammunition Rounds : head motor. 
Counter motor vehicle manufacturers and are 


Windshield Wipers 
Cowl Flap Mechanism 


REMOTE CONTROL 


ea ak P d motor | 
universally used for the applications ane poor 


mounted on a 


listed because of their outstanding qual- ata cl 


ity, proven reliability, and the ready 


i i base. 
nina poe way they meet Army, Navy and S.A.E. 
por ma he Specs. S. S. WHITE has long been the 
Antenna Reel Nation's No. 1 Source of Supply 
sony we ual for flexible shafts. 


Turn Bank Indicator 











An extended de- 
velopment of the 
standard line of 
STEDIFLO Pumps is 
this new variable 
delivery model. 
Plunger stroke 
may be varied by 
means of a hand 
wheel giving ac- 









POWER DRIVE 


Taximeters 

Truck Recorders 
Windshield Wipers 
Speedometers 

Service Car Crane 
Portable Tools 
Automatic Carburetor 
Convertible Top Mech- 





curate control 
over delivery vol- 
ume from zero 
to maximum. 











anisms 
Srevirto Hydraulic Pressure Pumps embody the most advanced 
SEND FOR THESE BULLETINS REMOTE CONTROL design, skilled workmanship and highest quality materials—assur- 
s E a and ing trouble-free, non-stop operation at low cost under all conditions. 
"Tee i mo ee ee Radio Antennas While primarily designed for hydraulic service, the use of a pump 
Clock Settin - : . . . 

BULLETIN 1238 Flexible Shafts for Trip Fe —_ body entirely separate from the power unit permits the installation 

ower Drives. Choke and Needle Valve of special pump bodies to handle fluids of all kinds. 
BULLETIN 38 Flexible Shafts for Re- _— a High mechanical efficiency is attained through the use of a 
mote Control. tin Shift “swash-plate” form of operating mechanism with conventional 
ENGINEERING COOPERATION on Heaters packed plungers and poppet valves. Fully enclosed operating parts 
Power Drive and Remote Control Air Conditioning with positive lubrication reduces maintenance to a minimum. 

problems freely given. Write us. 








STEDIFLO pumps are available in standard sizes from 3 to 200 


horsepower, for pressures of 1,500 to 10,000 Ibs. per sq. in. 
Write for bulletin C-37 giving complete information on these 
compact, quiet operating STEDIFLO Hydraulic Pressure Pumps. 
o & 


The Watson-Stillman Co., Roselle, N. J. 


The S. S. White Dental Mfg. Co. 
INDUSTRIAL DIVISION 


Department A, 10 East 40th St., New York, N. Y. i f | 4 0 i _ s | | L L Nl o 1 
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TO MEET EXPANDING NEEDS 
STANDARDIZE ON 
AE MODERN LOCKERS 


As production expands . . . as more 
and more men are added . . . locker fa- 
cilities are being taxed to the utmost. For 
your new and modernization locker pro- 
grams, make sure your lockers fulfill 
every requirement. Install A-S-E Lockers 
—there is a type for every need : 
durable, with the stamina that modern 
industrial use demands—yet attractive in 
appearance. And maintenance costs which 
are so frequently encountered with less 
siurdily constructed lockers are elimi- 
nated with these modern A-S-E Lockers. 





A-S-E SHOP EQUIPMENT 
AiD TO MOUNTING PRODUCTION 


A-S-F Shop Equipment is helping to in- 
crease the pace of business activity. Small 
parts are handled and stored easily and 
quickly with this well-designed and well- 
made equipment. Send for the folder de- 
scribing the time-saving advantages of 
A-S-E Stacking Boxes, Stack-Units, Steel 
Boxes, Taper Pans, etc. There is no ob- 
ligation. 





ALL-STEEL-EQUIP COMPANY, Inc. 


5010 CLEVELAND AVE. 


AURORA 2 





ILLINOIS 
~ 
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BUYERS’ GUIDE 


(Continued from page 74) 


Contact Points, Electrical 
Mallory & Co., Inc., P. R. 

Controls 
Arens Controls, Ine. 

Couplings 
Flexible 
Continental-Diamond Fibre 

Co. 
Pipe & Tubing 
Dole Valve Co. 

Crankshafts 
Atlas Drop Forge Co. 
Bethlehem Steel Co. 
Wyman-Gordon Co. 

Cutters 
Gear, Keyseating, Milling 
Barber-Colman Co. 

Cylinder Heads, Aluminum 
Aluminum Co. of America 

Deflectors, Draft 
Dole Valve Co. 

Die Heads 
National Acme Co. 

Die Makers’ Supplies 
Danly Machine Specialties, 

Inc. 
Die Sections, Composite Steel 
Jessop Steel Company 
Dies 
Tron, Cast 
Birdsboro Steel Foundry & 
Machine Co. 

Sets 

Danly Machine Specialties, 
Ine. 

Dises, Clutch 
Borg & Beck Div. Borg- 

Warner Corp. 

Drives 
Power Unit 
Cotta Transmission Corp. 

Enamels 
Bakelite Corporation 
Engine Touch-Up 
Permatex Company, Inc. 

Engines 
Continental Motors Corp. 
Waukesha Motor Co. 
Aircraft 
Govro-Nelson Co. 

Factory Building, For Sale 
Woonsocket Community 

Enterprise, Inc. 

Feeds, Roll for Punch Press 
Littell Machine Co., F. J. 
Wittek Mfg. Co. 

Felt 
American Felt Co. 

Fibre, Vulcanized 
Continental-Diamond Fibre 

Co. 

Filters, Oil 
A. C. Spark Plug Div. Gen- 

eral Motors Corp. 

Forgings 
Bethlehem Steel Co. 
Carnegie - Illinois Steel 

Corp., U. S. Steel Corp. 
Subsidiary 
Wvman-Gordon Co. 
Diop 
\Juminum Co. of America 
Atlas Drop Forge Co. 
Wvman-Gordon Co. 

Furnaces 
Electric . 

Amer. Bridge Co., U. S. 
Steel Corp. Subsidiary 
Electric Furnace Co. (An- 

nealing. Carburizing, 
Heat Treating, Forging 
and Welding) 
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FOR SALE 


Business and Industrial 
Properties and Plants 


Building Suitable for Sub-Con- 
tract Manufacturing or Sub- 
Assembly 


Modern, one-story, steel and brick 
building containing approximately 
28,000 sq. ft. of floor space. Building 
is well lighted and equipped with 
two 3-ton and two 5-ton floor-oper- 
ated cranes. Separate service build- 
ing equipped with washroom and 
toilet facilities, and an office build- 
ing with an area of 2,400 sq. ft. 
Parking space nearby. Shipping 
facilities include spur track into 
main building arranged for car- 
floor-level loading. All contained on 
about 1% acres, approximately 75, - 
000 square feet of land. Houston, 
Texas. 


3-STORY BUILDING containing 
42,000 sq. ft. of floor space suitable 
for light manufacturing, warehous- 
ing or sales purposes. Located in 
the center of city. Railway siding 
nearby. Tulsa, Okla. 


MILL BUILDING, contains 22,500 
sq. ft. of floor space, on a tract of 
about 8 acres of land. Railway 
facilities adjoining. Ample housing 
facilities nearby. Pennsylvania. 


€ ACRES OF LAND located at Lo- 
cust Avenue and West 112th Street, 
with railroad siding. All cleared. 
Suitable for either building or stor- 
age purposes. Cleveland, Ohio. 


For detailed information or an ap- 
pointment to inspect these proper- 
ties, write Box 171, Automotive In- 
dustries. 











General Electric Co. 
Gas 
Electric Furnace Co. 
Oil 
Electric Furnace Co. 
Gages 
Electric, Fuel Level 
King-Seeley Corp. 
Gasoline, Auto 
A C Spark Plug Div. Gen- 
eral Motors Corp. 
King-Seeley Corp. 
Oil Pressure 
A C Spark Plug Div. Gen- 
eral Motors Corp. 
King-Seeley Corp. 
Precision 
Sheffield Gage Corp., The 
Water Temperature 
King-Seeley Corp. 
Gaskets 
Cork 
Victor Mfg. & Gasket Co. 
Felt 
American Felt Co. 
Victor Mfg. & Gasket Co. 
Fibre 
Victor Mfg. & Gasket Co. 
Metallic Asbestos 
Victor Mfg. & Gasket Co. 
Gear Boxes 
Cotta Transmission Corp. 
Gears 
Non-Metallic 
Continental-Diamond Fibre 
Co. 
Reduction 
Cotta Transmission Corp. 
Grease Retainers 
Victor Mfg. & Gasket Co. 


> Industries 
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BUYERS’ GUIDE—continued 


Grinding Machines 

Cutter 

Barber-Colman Co. 

Internal 

Heald Machine Co. 

Plain Tool 

National Acme Co. 

Surface 

Heald Machine Co. 

Valve Seat 

Hall Mfg. Co., The 

Heat Treating 

Barnes Co., Wallace, Div. 
cf Associated Spring 
Corp. 

Barnes - Gibson - Raymond, 
Div. of Associated Spring 
Corp. 

Gibson Co., Wm., D., Div. 
of Associated Spring 
Corp. 

Heaters, Automobile 

Fedder> Mfg. Co. 

Lathes 

Automatic 

National Acme Co. 

Chucking (Incl. Automat.) 

National Acme Co. 

Potter & Johnston Machine 
Co. 

Semi-Automatic 

National Acme Co. 

Turret 

Morey Machinery Co., Inc. 

National Acme Co. 

Potter & Johnston Machine 
Co. 

Lockers, Clothing 

All-Steel-Equip. Co., Inc. 

Machine Work, Special Con- 
tract 

Govro-Nelson Co. 

Machines 

Boring 

Heald Machine Co. 

Crushing 

Birdsboro Steel Foundry & 
Machine Co. 

Die Making 

Wittek Mfg. Co. 

Drilling 

National Acme Co. 

Filing 

Wittek Mfg. Co. 

Gear Cutting 

Barber-Colman Co. 

Grinding 

(See Grinding Machines) 

Hobbing 

Barber-Colman Co. 

Milling 

(See Milling Machines) 

Sawing 

Wittek Mfg. Co. 

Screw 

National Acme Co. 

Potter & Johnston Machine 
Co. 

Special 

Birdsboro Steel Foundry & 
Machine Co. 

Straightening, for Punch 
Presses 

Littell Machine Co., F. J. 

Turret, Automatic 

Potter & Johnston Machine 
Co. 

Materials 

Gear. Non-Metallic 

Bakelite Corporation 

Insulatina 

Rakelite Cornoration 

Melding, Phevolic 

Bakelite Corporation 
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Plastic 
(See Plastic Materials) 
Welding 
Mallory & Co., Inc., P. R. 
(Dies for Are & Resist- 
ance Welding) 
Metals, Thermostatic 
Dole Valve Co. 
Mica 
Continental-Diamond Fibre 


Co. 
Milling Machines 
Potter & Johnston Machine 
Co. 
Nickel 
International Nickel Co. 
Nuts 
Bethlehem Steel Co. 
National Acme Co. 
Republic Steel Corp. 
Oils 
Break-In 
Permatex Company, Ine. 
Lubricating & Penetrat- 
ing 
Permatex Company, Inc. 
Rust Preventing 
Permatex Company, Inc. 
Packing Sheets 
Victor Mfg. & Gasket Co. 
Pads, Felt 
American Felt Co. 


| Paint 


Aluminum 
Aluminum Co. of America 
Heat-Resisting 
Permatex Company, Inc. 
Panels, Instrument 
A C Spark Plug Div. Gen- 
eral Motors Corp. 
Pans, Tote 
All-Steel-Equip. Co., In«. 
Paper 
Insulating 
Continental-Diamond Fibre 
Co. 
Reinforced & Waterproof 
Sisalkraft Co., The 
Parts 
Aircraft Engine 
Govro-Nelson Co. 
Plastic 
Bakelite Corporation 
Precision, Automotive 
Govro-Nelson Co. 
Pistons 
Aluminum Co. of America 
Plastic Material 
Laminated & Molded 
Continental-Diamond Fibre 
Co. 
Plugs, Spark 
A C Spark Plug Div. Gen- 
eral Motors Corp. 
Polish 
Body, Automobile 
Permatex Company, Inc. 
Metal 
Permatex Company, Ince. 
Reflector—Chromium 
Permatex Company, Inc. 
Powerplants, Industrial 
(Portable) 
Waukesha Motor Co. 
Presses 
Hydraulic 
Birdsboro Steel Foundry & 
Machine Co. 
Watson-Stillman Co., The 
Plastic Molding 


Birdsboro Steel Foundry & 


Machine Co. 
(Turn to page 78, please) 


When writing to advertisers pleas: 












OIL FILTER SHELL 
AND. TUBE of 
cold rolled steel 








Ring of 3/64" 

EASY-FLO wire 

Ring of '/32" 
EASY-FLO wire 


This fast production ts 
right in line with what 
hundreds of manufactur- 
ers are getting with 
EASY-FLO plus a pro- 
duction set-up designed 
to take full advantage of 
the speed this fastest act- 
ing of all brazing alloys 
makes possible. 


In this particular case the main factors in the pro- 
duction-boosting set-up are these: (1) Rings of 
EASY-FLO wire are preplaced, as shown in the top 
illustration. (2) The simple fixture 
— screws into the center tube and 
serves the double purpose of clamping the washer 
and two EASY-FLO rings in place and provides a 
convenient means for handling. A salt bath furnace 
is used for heating. The EASY-FLO joints readily 
withstand test pressures up to 300 Ibs. per square 


shown in the 





FIND OUT WHAT EASY-FLO WILL DO FOR YOU 


It is highly probable that EASY-FLO can speed up your 
brazing and give you better joints at lower cost, just as it 
is doing for many others in the automotive industry. To find 
out, try EASY-FLO on one job of joining ferrous, non-ferrous 
or dissimilar metals. We'll be glad to send a field engineer 
For EASY-FLO details write for Bulletin A.1.-106. 


HANDY* HARMAN 


82 Fulton St., New York, N. Y. 





Agents in Principal Cities 


in Cancda: HANDY & HARMAN of Canada, ltd., Toronto 





> Industries ow 


4s 








Equipped 


for 
Precision 
Machine 
Work 





Machining to the superfine tolerances required by aircraft 
and automotive engine parts is made possible at Govro 
Nelson’s by the most modern machines known to industry. 
Nowhere will you find a shop better equipped to handle 
precision machining and delicate experimental work. 


© Write Us Concerning Your Requirements! 


THE 


GOVRO-NELSON 


COMPANY 
Detroit. Mich. 


1931 Antoinette 


/ @@@@CHTTH@#H Cll 


§ 





FORGINGS... 


UNDER LABORATORY CONTROL 


WYMAN-GORDON 


WORCESTER,MASS.  HARVEY,ILL. 





DETROIT, MICH. 
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Primers, Gasoline 
Dole Valve Co. 
Pumps, Fuel 


A C Spark Plug Div. Gen- | 


eral Motors Corp. 
Radiators 
Fedders Mfg. Co. 
Radio Remote Control 
White Dental Mfg. Co., 
S. 5. 
Reamers, Inserted Tooth 
Barber-Colman Co. 
Reels, Automatic Centering 
(Coil Stock) 
Littell Machine Co., F. J. 
Rings, Piston 
Muskegon Piston Ring Co. 
Rivets 
Bethlehem Steel Co. 
Progressive Mfg. Co. 
Republic Steel Corp. 
Rolling Mill Equipment 
Birdsboro Steel Foundry & 
Machine Co. 
Rolls, Iron & Steel 
Birdsboro Steel Foundry & 
Machine Co. 
Screw Machine Products 
Barnes Co., Wallace, Div. 
of Associated Spring 
Corp. 
National Acme Co. 
Progressive Mfg. Co. 
Screw Stock, Cold Drawn 
Union Drawn Steel Div. 
Republic Steel Corp. 
Screws 
Cap 
National Acme Co. 
Machine 
American Screw Co. 
Central Screw Co. 
Chandler Products Corp. 
Continental Screw Co. 
Corbin Screw Corp. 
International Screw Co. 
Lamson & Sessions Co. 
National Acme Company 
Nat’l Screw & Mfg. Co. 
New England Screw Co. 
Parker-Kalon Corp. 
Pawtucket Screw Co. 
Pheoll Mfg. Company 
Progressive Mfg. Co. 
Russell, 
Bolt & Nut Co. 
Scovill Mfg. Co. 
Set 
National Acme Co. 
Sheet Metal 
American Screw Co. 
Central Screw Co. 
Continental Screw Co. 
Corbin Screw Corp. 
Lamson & Sessions Co. 
Nat’l Screw & Mfg. Co. 
Parker-Kalon Corp. 
Pheoll Mfg. Company. 
Russell, Burdsall & Ward 
Bolt & Nut Co. 
Scovill Mfg. Co. 
Shakeproof Lock Washer 
Co. 
Wood 
American Screw Co. 
Continental Screw Co. 
Corbin Screw Corp. 
Nat’l Screw & Mfe. Co. 
Parker Co., The, Charles 
Pheoll Mig. Company 
Southington Hdwe. Mfg. 
Co. 
Whitney Screw Corp. 
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Burdsall & Ward | 


Seals 
Grease 
Permatex Company, Inc. 
Oil 
Amer. Felt Co. (Gyro-Stat) 
Permatex Company, Inc. ° 
Victor Mfg. & Gasket Co. 
Shafting 
Bethlehem Steel Co. 
Ryerson & Son, Ince., 
Jos. T. 
Union Drawn Steel Div. 
Republic Steel Corp. 
Hollow 
National Tube Co., U. S. 
Steel Corp. Subsidiary 
Steel, Cold Drawn 
Jones & Laughlin Steel 
Corp. 
Union Drawn Steel Div. 
Republic Steel Corp. 
Turned, Ground & Polished 
Jones & Laughlin Steel 
Corp. 
Shafts 
Axle 
Mechanics Universal Joint 
Div. Borg-Warner Corp. 
Flexible, Radio 
White Dental Mfg. Co., 
S. S. 
Propeller & Transmission 
Mechanics Universal Joint 
Div. Borg-Warner Corp. 
Shapers, Vertical 
Morey Machinery Co., Ine. 
Shims 
Victor Mfg. & Gasket Co. 
Shock Absorber Oils & 
Fluids 
Permatex Company, Ince. 
Signals, Gasoline Tank 
Scully Signal Company 
Silencers, Carburetor Intake 
A C Spark Plug Div. Gen- 
eral Motors Corp. 
Speedometers 
A C Spark Plug Div. Gen- 
eral Motors Corp. 


| Springs 


Extension, Compression, 
Torsion or Flat 

Barnes Co., Wallace, 
of Associated 
Corp. 

Barnes - Gibson - Raymond, 
Div. of Associated Spring 
Corp. 

Cook Plant of Barnes-Gib- 
son - Raymond Div. of 
Associated Spring Corp. 

Gibson Co., Wm. D., Div. 


Div. 
Spring 


of Associated Spring 
Corp. 
Jones & Laughlin Steel 
Corp. 


Raymond Mfg. Co., Div. of 
Associated Spring Corp. 


| Stampings or Drawings 


Metal 
Barnes Co., Wallace, Div. 
of Associated Spring 


Corp. 

Barnes - Gibson - Raymond, 
Div..of Associated Spring 
Corp. 

Cook Plant of Barnes-Gib- 
son - Raymond Div. of 
Associated Spring Corp. 


Gibson Co., Wm. D., Div. 
of Associated Spring 
Corp. 
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MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner Corp., 2026 Harrison Ave., ROCKFORD, ILL. 


FELT EXPERT , 





This Card Introduces A ~ 









General Offices 
GLENVILLE, CONN. 












PRECISION dée tei 


Danly Machine Specialties, Inc. 


2122 S. 52nd Ave., Chicago, Ill. - Milwaukee, Wis., 
513 E. Buffalo St. - Long Island City, N. Y., 36-12 
34th St. » Dayton, Ohio, 990 E. Monument Ave.; 
Detroit, Mich., 1549 Temple Ave. - Rochester, 
N. Y., 16 Commercial St. - Cleveland, Ohio, 1745 
Rockwell Ave. - Philadelphia, Pa., 3913 N. Broad 
St. - Ducommun Metals & Supply Co., Los Angeles, 


povangeinens 


DANLY SERVICE 


Nine Danly Branch 
Stocks Provide 24- 
Hour Service for 95% 
of All Metal Fabri- 
cating Plants. 


Danly 
Commercial Sets 





Danly 
Special Sets 


| 
DANLY | 
| 


DIEMAKERS’ SUPPLIES 


THE PIONEER 


- 


| 


.. for over 40 years 





MANUFACTURER OF 


AUTOMATIC CHUCKING EQUIPMENT 














Calif.; San Francisco, Calif. 


| 
POTTER & JOHNSTON MACHINE CO. 
Pruvrucner, RHODE ISLAND 


v _— 


v 







Brute Strength | 





Delicate Sertsitivity ys | 






BARNES -GIBSON-RAYMOND J 


DETR 1 PLANT DIVISION GF ASSOCIATES SPRING COR COOK PLANT 
DETROIT, MICHIGAN < TWO PLANTS = ANN ARBOR, MICHIGAN 








Music 
to their Ears— 
Money for you 


When gasoline 


Sw < 


| pes HEADED ¢ 
MADE-TO-ORDE > PARTS | 


AND THREADE 


attendants from 





one end of the country to th 
other hear the VENTALARM sf —_ 
Whistle coming from a= eas ¥ A 
: tank, they start whistling, toc 47 w 
s a rt ° les OF & 
metal © rocess- Submit — ee For VENTALARM equipped ] | 
: upset Pideas for out gu , eee gas tanks speed up their jol nhl | 
<7 ine sc li «% ivets ¢ doe * signal when the tenk is full . . 
also J. ; prevent spills and kicks VENTALARM 
EG. co. That's why gasoline attendants {.) | 
SIVE MFG. = = 
THE pROGRESS! Connecticut plug for VENTALARM ‘rade Mark Reg. U. S. Pat. Off. , 
Torrington equipped cars. Write for the SCULLY SIGNAL CO | 
facts 


S9 First St.. Cambridge, Mass. 
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LIMIT 
SWITCH 


Startling Facts’’ bulle- 
tin containing FREE TRIAL offer. 
ELECTRICAL MFG. DIVISION 


THE NATIONAL ACME COMPANY 


CLEVELAND, OHIO 


SNAP-LOCK 


Write for ‘ 










Locking 
Type Head 





PRECISION CONTROL UNITS 


Vernier 
Contro! Head 






Advanced de sign combined 
with skilled engineering are re- 
sponsible for Arers more than 
20 year leadershiy, in quality 
precision remote controls. 
Arens Controls are oil and 
waterproof and permanently 
lubricated. Write for complete 
Catalog today. 


ARENS CONTROLS, 


2255 SOUTH HALSTED STREET - 


ENC. 


CHICAGO, ILLINOIS 





DIAMOND VULCANIZED FIBRE 


DILECTO PHENOL FIBRE 
VULCOID MICABOND 
0} 4 Os By. Y 5 





CONTINENTAL-DIAMOND FIBRE COMPANY, 20 Chapel St., Newark, Del. 


THE DOLE VALVE COMPANY, 











FITTINGS 


1901-1941 Carroll Ave., Chicago, Ill. 
General Motors Bidg., Detroit - Albany, N. Y. 




















ROLL 
FEEDS 





GOR FASTER SPEEDS 


Modernize your 


presses! Increase pro 
duction! Improve qual- 
ity! Ask for Bulletins 






Ce 





rai KR J. LITTELL 


41SS BAVENSWOOD AVE 


MEANS HINE CO. 


411CAGO. ILLINOIS 


©! 















ANY ALLOY STEEL 












80 


© 


Cc 






- LABORATORY CONTROLLED 


_ TLE TT aL AT BN TT TE, NT CE ELITES LE RES IRR 
ATLAS DROP FORGE CO -LANSING, MICHIGAN 





“The HOSE CLAMP WITH THE THUMB SCREW” 
Standard replacement clamp of the automotive in- 
dustry—quick tightening—balanced two-side pull gives 
equal pressure all around, assures perfect seal. Type 
A for radiator hose—l size equals many. GBB for 
booster brakes; GHH for heater hose. H-P for high 
pressure air and gas lines. Type B—Brass bonding 
clamp for windshield wiper hose. 


WITTEK MANUFACTURING COMPANY 


4305.9 W. 24TH PLACE CHICACO ILL 


TRANSMISSION 
CORPORATION 





TUA 












An 
SPECIAL ENGINEERED Selgmeyctume 
TVD AMLLUNLINIL KIER, Dependable 
t30@ ELEVENTH STREET Service 


ROCK KFORD, PLLINOIS 


hen 


writing fo advertisers please mention 
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Stampings or Drawings, 
Metal—continued 
Niles Steel Products Div. 
Kepublic Steel Corp. 
Raymond Mfg. Co., Div. of | 
Associated Spring Corp. | 


Victor Mfg. & Gasket Co. | 
Worcester Stamped Metal | 

Co. | 
Small 


Continental-Diamond F ibre | 
Co. (Non-Metallic) 
Stands, Keel (Coil Stock) | 
Littell Machine Co., F. J. | 
Wittek Mfg. Co. | 
Steel | 
Alloys 
Bethiehem Steel Co. | 
Carnegie - Illinois Steel} 
Corp., U. S. Steel Corp. | 
Subsidiary 
Jessop Steel Company 
Republic Steel Corp. 





Union Drawn Steel Div. 
Republic Steel Corp. 
Bars 


Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 

Columbia Steel Co.. U. S. 
Steel Corp. Sub-idiary 

Inland Steel Co. 

Jessop Steel Company 


Jones & Laughlin Steel 
Corp. 

tepublic Steel Corp. 

Tennessee Coal, Iron & 
Railroad Co., U. S. Steel 
Corp. Subsidiary 

Billets 


Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 

Columbia Steel Co., U. S. 
Steel Corp. Subsidiarv 


Jones & Laughlin Steel 
Corp. 
Republic Steel Corp. 

Tennessee Coal. Iron &| 


Railroad Co.. U. S. Steel | 
Corp. Subsidiary 
Carbon 
Bethlehem Ste2! Co. 
Carnegie - Illinois Steel 
Corea., U. 
Subsidiary 
Columbia Steel Co.. U. S. 
Steel Corp. Subsidiary 
Jessop Steel Company 


Jones & Laughlin 
Corp. 

Republic Steel Corp. 

Tennessee Coal. Iron & 
Railroad Co.. U. S. Steel 
Corn. Subsidiary 


Cold Drawn (inel. Flats) 
Ameriean Steel & Wire Co. 
U. S. Steel Corp. Sub- 
sidiarv 
Jones & 
Corp. 
Union Drawn Steel Div. 
Republic Steel Corp. 
Composite, Die Section 
Jesscp Steel Company 
Flectrie Furnace 
Rethlehem Steel Co. 
Carnegie - Jllinois Steel 
Corn.. U. S. Steel Corp. 
Suhsidiarv 
Jecson Steel Company 


Laughlin Steel 


lutemotive Industries 


S. Steel Corp. | 


Steel | 


Union Drawn Steel Div. 
Republic Steel Corp. 

Leaded 

Inland Steel Co. 

Plates 

Bethlehem Steel Co. 

Inland Steel Co. 

Union Drawn Steel Div. 
Republic Steel Corp. 

Rails 

Bethlehem Steel Co. 

Inland Steel Co. 

Shapes 

Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 

Columbia Steel Co., U. S. 
Steel Corp. Subsidiary 

Jones & Laughlin Steel 


Corp. 

Tennessee Coal, Iron & 
Railroad Co., U. S. Steel 
Corp. Subsidiary 

Sheets 


Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 

Columbia Steel Co., U. S. 
Steel Corp. Subsidiary 

Inland Steel Co. 

Tennessee Coal, Iron & 
Railroad Co., U. S. Steel 
Corp. Subsidiary 

Union Drawn Steel 
Republic Steel Corp. 

Spring 

American Steel & Wire 
Co., U. S. Steel Corp. 
Subsidiary 

Barnes Co., Wallace, 
of Associated 
Corp. 

Barnes - Gibson - Raymond, 
Div. of Associated Spring 
Corp. 

Bethlehem Steel Co. 

Cold Metal Process Co. 


Div. 


Div. 
Spring 


Gibson Co., Wm. ‘D., Div. 
of Associated Spring 
Corp. 

Stainless 

American Steel & Wire 
Co., U. S. Steel Corp. 


Subsidiary 

Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 

Cold Metal Process Co. 

Columbia Steel Co., U. S. 
Steel Corp. Subsidiary 

Jessop Steel Company 

National Tube Co., U. S. 
Steel Corp Subsidiary 

Tennessee Coal. Iron & 
Railroad Co.. U. S. Steel 
Corp. Subsidiary 

Union Drawn Steel 
Renublic Steel Corp. 

Strip 

Bethlehem Steel Co. 

Cold Metal Process Co. 

Inland Steel Co. 

Thomas Steel Co. 

Union Drawn Steel Div. 
Republic Steel Corp. 

Structural 

Rethlehem Steel Co. 

Thland Steel Co. 

Tool 

Jessop Stec< 


Div. 


‘| Company 
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© 
AUTOMOTIVE | 
INDUSTRIES | 


| is read by general execu- 
‘tives, production men, 
engineers, purchasing 
| agents and others whose 
o.k. means orders for those 


| who sell to The World’s 





Largest Manufacturing 
Industry. | 











FURNACES 


Gas Fired, Oil Fired or Electric 


For any Product, Process or Production 
Send your inquiries direct to 
Co. 


The Electric Furnace 








SAVE 28% to 47% ON 
YOUR SECTIONAL DIES 





with JESSOP roLLED 


COMPOSITE DIE SECTIONS 


Because they are roll- 

ed to shape, JESSOP ~* 
Composite Die 
tions save from 28°, 
to 47% in original 
purchase weight, as 
compared to rectangu- 
lar sections. Likewise, 
less machining is nec- 
essary. Percentage 
savings depends upon 
the section—eight dif- 
ferent sections being 
carried in stock. Write 


Sec- 


tal 2 » 


TOOL 
|STEEL 


| 
| 


eal 
ro 
< 2/6 , 
JESSOP 
tion D 
making 
shapes 
sectional dies 


emene 





Rolled Composite Die Se 

developed especially for 
smaller dies Seven other 
are available for making large 


today for FREE copy of our handy wall chart which illus- 
trates and lists specifications for eight standard shapes of 
JESSOP Rolled Composite Die Sections. Address JESSOP 
STEEL CO., 597 Green St., Washington, Pa. 





buUTy 


Test) 





1901 






Heavy, medium and light stamp-\ 

ings in any quantity. A steady flow \ 

of production— when you want it. 
WORCESTER STAMPED METAL CO. 


QUALITY 


OUR 40TH ANNIVERSARY | 


CELEBRATING 











Tachometers 


QUALITY 
Salem, Ohio STAMPINGS 9 Hunt Street, Worcester, Mass. STAMPINGS 
y) ° Washers 
A C Spark Plug Div. Gen- BUYERS’ GUIDE-—continued Felt 
eral Motors Corp. American Felt Co. 
Lock 


Tape 
Cotton, Linen, Silk & Mica | 





i a ead Small 
Ee Fibre | 
Taps | Top Dressings 


National Acme Co. 


Tar Removers 
Permatex Company, Inc. 


Terminals, Lock & Plain 
Thompson-Bremer & Co. 


Permatex Company, Inc. 


| 
| Transmissions 
Cotta Transmission Corp. 
(Heavy Duty) 


| Trucks, Industrial, Electric 


Thermostats Automatic Transportation 
Dole Valve Co. | Co. 
Fulton Sylphon Co. | Tubing 

Tools | Alloy, Seamless & Stain- 
Bench Center less 


National Tube Co., U. 
Steel Corp. Subsidiary 

Steel & Tubes Div. Repub- 
lic Steel Corp. 

Fibre, Vulcanized 

Continental-Diamond Fibre 
Co. ; 

Phenolic, Laminated 

Continental-Diamond Fibre 
Co. 


Barber-Colman Co. S. 
Carbide, Cemented & 
Tipped 
Barber-Colman Co. 
Carboloy Company, Inc. 
Cutting 
Barber-Colman Co. 
Carboloy Company, Inc. 
Machine & Precision 
Barber-Colman Co. 
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Stainless 
National Tube Co., U. 
Steel Corp. Subsidiary 
Steel, Copper Coated 
Bundy Tubing Co. 
Steel (incl. Seamless & 
Welded) 
Bethlehem Steel Co. 
Bundy Tubing Co. 
National Tube Co., U. 
Steel Corp. Subsidiary 
Steel & Tubes Div. Repub- 
lic Steel Corp. ! 
Timken Roller Bearing Co. 
Universal Joints 
Mechanics Universal Joint 
Div. Borg-Warner Corp. 
Valves 
Air (Punch Press) 
Littell Machine Co., F. J. 
Valve & Valve Seat Grinder 
Ecuipment 
Hall Mfg. Co., The 
Varnish 
Bakelite Corporation 


S. 


S. 
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Thompson-Bremer & Co. 

Spring 

Barnes Co., Wallace, Div. 
of Associated Spring 
Corp. 

Barnes - Gibson - Raymond, 
Div. of Associated Spring 
Corp. 

Cook Plant of Barnes- 
Gibson-Raymond, Div. of 
Associated Spring Corp. 

Gibson Co., Wm. D.. Div. 
of Associated Spring 
Corp. 

Ravmond Mfg. Co., Div. of 
Associated Spring Corp. 

Wicks, Felt 

American Felt Co. 

Wire 

Flat, Round, Square or 
Snecial Shapes 

Bethlehem Steel Co. 

Spring 

Barnes Co., Wallace, Div. 
of Associated Spring 
Corp. 


8] 




















A. C. Spark Plug Div. General Mo- 
WG AMPED. <i no-s Sie bkibeme utes Sole Moca 
Acadia Synthetic Products Div. 
Western Pelt Works ....cieceecs 
Accurate Spring: Mig. Co. ..ce.cces 
Acheson Colloids Corp. ....icscocss — 
Ackerman Blaesser-Fezzy, 
Aetna Ball Bearing Mfg. Co 
Air Reduction Sales Co. 
All-Steel Equipment Co., 
Aluminum Co, of America..Back Cover 
Aluminum Industries, Inc. ........ 
American Broach & Machine Co... 
American Cakte (Div. Amer. Chain 





Me Cae CO. BREW biccc ccs ccc can - 
American Chain & Cable Co., Ine - 
American Chemical Paint Co...... - 
American Coil Spring Co. - 
ATOOVICOR: PRE CO. is ie a hacwreas 79 
American Gerew CO. iss ccccccwas 6S 
American Steel & Wire Co. ....... 
mpens Comtrois, EC. ..6 i 6 csciccscas SO 
atias Drop Porge Co. ... 06005. 80 
Automatic Transportation Co, 12 
Bakelite Corp., Unit of Union 

Carbide & Carbon Co. .......... 6Y 
Bantam Bearings Corp. ........... - 
Barber=Colman CO. ..ceccecccccces S4 
Barnes Company, Wallace, Div 

Associated Spring Co. ........... 
Barnes-Gibson-Raymond Div. As- 

sociated Spring Co. 2.6... cseceae 7 
Bearings Company of America.... 
Bendix Products Div. of Bendix 

Pog a 
WOOT DAC TI, vi ckis assay 5:50:00 S-ai0. 
Bethlehem Steel Corp. ......ss0... NS 
Birdsboro Steel Foundry & Machine 

Co. Deh MRCP aNnEL are aele alee Siatei erate o Giese aie 67 
Bliss & Laughlin, Inc. 2... . 64.200. 
Borg & Beck Division Borg-War- 

aN PUNE cio ya a eS oratucnie a cate a7m.a56te-4% 3 
Bower Roller Bearing Co. ......... 
Mar ate Stace SI anita sided Kenareda 76 
Brown-Lipe Gear Co. ........... — 
POUMMAYG CO-, TE <.8 bie skcdaasacesee 
Bullard-Dunn Division (The Bul- 

RIN MS fissile fe: dicta cice Maieiess "sire wierecatials -- 
ROU PONE Oe ok oiniis é-aewae aco fy 
Bunting Brass & Bronze Co., The — 
Garhoioy Coz, EMG. oc. ccicsicvencvece 654 
MeN NN eh 5d eo ocachasard-e arelardoae.e — 
Carnegie-Illinois Steel Corp. ...... 
COnRECTAL BerewW CO. 6ocs ekki sbwradsscc 68 
Chandler Products Corp. .......... 68 
Chicago Rivet & Machine Co. = 
Cincinnati Grinders, Inc. .......... 
Cincinnati Milling Machine Co., 

BU arate a arese ante 512 BAL ee Seikns Qhasiaere 
Cities Service OW} Coy. ..cikciccacccs 655 
Clearing Machine Corp. .......... 
Cleereman Machine Tool Co. ...... 
Climax Molybdenum Co, .......... 649 
Cold Metai Process Co., The ...... 73 
Conmimbin Steel Co... ckccccccewce 
Continental-Diamond Fibre Co. S0 
Continental Motors Corp. ......... 656 
Continental Screw Co. ............ 68 
Corbin Screw Corp. 2.icccecccccuss 68 
Cotta Transmission Corp. ........ 80 


Curtis Pneumatic Machinery Co... 


Danly Machine Specialties, Inc.... 79 
Dole Valve Co., The 80 
du Pont de Nemours & Co., E. 1. 

(Inc.) (Plastic Division) ........ 
Durez Plastics & Chemicals, Inc... 
Duro Metal Products Co, 


Eclipse Machine 
PVUGEIOM CORD odes ccc incinscc 

Elastic Stop Nut Corp. ...........; — 

Electric Furnace Co., The S1 

Emerman & Co., Lovis E. ......... an 

Ethyl Gasoline Corp. 

Ex-Cell-O Corp. 


(Division Bendix 


Fansteel Metallurgical Corp. 


Fedders Mfg. 
Ford Motor 


i NS .iclere sadn ce ee 4 
Co. 














= Niles Steel Products Division 
North American Electric Lamp Co. 
MOTTON CO. 4 ciiiscsees ieee als 
Index Parish Pressed Steel Co. ........ 
= Parker-Kalon Corp. ............. 68 
Parker Rust Proof Co. ...... 0... 
Pawtucket ScreW Co. .......csce0-- 68 
Kd) Pease Ce., The, ©. Fi wn... esse — 
Permntex ©0:; TG. siscciccesccs 651 
Potter & Johnston Machine Co.... 79 
& Iratt & Whitney (Division Niles- 
Advertisers Bemont-Poend Coe.) ..........6 — 
Progressive Mfg. Co. 7M 
This Advertisers’ Index is published Racine Tool and Machine Co 
as a convenience, and not as part seeaind a Mfg. Corp 
? Rea: DET. O.. 6.6.0:0-000008008 ‘ 
of the advertising contract. Every Republic Steel Corp., Alloy Steel 
care will be taken to index cor- OE ice ote nh eea te eee oe 
rectly. No allowance will be made Rockford Die & Tool Works, Inc 
for errors or failure to insert Peomen 2 PIGRS CG. 6c csanses 
Ruby CROEMUICAL CO. .ccisicsescevcr ; 
Russell, Burdsall & Ward Bolt & 
Pe EA, hb eames senenadanune 68 
Ryerson & Son, Inc., Joseph 7 
x SKF Industries, Ine. 
Salisbury Axle Co. ....... : = 
Schrader’s Sons, A. (Div. of Sco 
vill Mfe. Co., Ime.) ..... 
General Electric Co. ..... ; : Scovill Mfg. Co. twee = 
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Bethlehem Steel Sheets 


In the complete range of Bethlehem Steel Sheets, 
automotive engineers and production men can 
find the ideal sheet for every specific require- 
ment. Rough and tough, or smooth as silk, there’s 
a Bethlehem Sheet with just the right charac- 
teristics for each job, from heavy-duty truck 


parts to streamlined fenders and body panels. 


BETHLEHEM STEEL COMPANY 


When writing to advertisers please mention Automotive Industries 
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BO BARBER-COLMAN 


“eek REAMER LIFE 


ON CAM HOLES ON CRANK HOLES 
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THE FIGURES 


Tools — Barber-Colman Inserted Blade Line Reamers. 


Part — Automobile cylinder block. .............. Material — Cast Iron. 
Operation — Reaming 4 crankshaft and 4 camshaft holes as follows: Crankshaft, 
2.407” diameter........ Camshaft No. 1 — 2.130”; No. 2— 2.0995’; 


No. 3 — 2.068”; No. 4 — 1.2455”. 
Holding Method — Special fixture locating from top of block. 


Speed — Surface feet per minute: Camshaft Line Reamer, No. 1— 46.3 ft.; No. 2 — 
45.5 ft.; No. 3 — 44.8 ft.; No. 4 — 27.2 ft. . . . Crankshaft Line Reamer, 27 ft. 


Feed — Screw on arbor . . . 0.093” per rev. for camshaft holes; 0.107” for crank- 


shaft holes. 
Production Time — 2 minutes floor-to-floor. 
+0.0005” for camshaft 
Smooth finish without tool marks. 


Number of { Cams 30 
Sharpenings | Cranks 21 


Accuracy — Holding better than drawing tolerances: 
holes; +0.00025” for crankshaft holes. 


Reamer Life — Pieces per { Cams 1261 
Sharpening \ Cranks 1123 


Total Reamer Life oon ea 


USE BARBER-COLMAN COMPLETE REAMER SERVICE 


B-C Complete Reamer Service includes a wide variety of line and individual Inserted 
Blade Reamers, standard and special Fluted Reamers, and highly precise Reamer 
Sharpening Machines—all described on pages 144-169 in your B-C Catalog K. 
Order future requirements now. If you have an unusual reaming 
problem consult Barber-Colman Engineering Service. 


General Offices and Plant 205 Loomis St., Rockford, 


LINE REAMERS j 
ON MOTOR BLOCKS 


—~Accurate Holes 





True Alignment 










A Barber-Colman Inserted Blade Line Reamer 
of the general type used on the above job. These 
are made to order for specific 


Barber-Colman Company 
Illinois, U.S. A. 


Long Tool Life 


These reaming operations on the motor blocks 
of a leading automobile show how Barber- 
Colman Inserted Blade Reamers produce 


accurately aligned cam and crank shaft holes 
with low tool cost. 


Cam and crank shaft holes are reamed at the 
same time in the manner illustrated above. 
The figures tell the story of their remarkable 
performance. Speed—one block every 2 
minutes floor-to-floor. Precision — holding 
better than drawing tolerance of +0.00025” 
on crank holes; +0.0005” on cam holes. 
Finish — smooth, no tool marks. Reamer life — 
averages 1261 cam holes per sharpening; 
1123 crank holes; totals 37,830 and 23,583 
respectively. B-C Reamers are also used on 
the babbitt bearing liners. 


Results like this are routine with manufactur- 
ers using B-C Inserted Blade Reamers, which 
have established new high standards for 
reaming in many plants. Experience indicates 
that similar opportunities may exist in your 
plant to improve operations and save with 


B-C Reamers. 
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HOBS, HOBBING 
MACHINES, HOB 
SHARPENING MA- 
CHINES, REAMERS, 
REAMER SHARP- 
ENING MACHINES, 
MILLING CUTTERS, 
SPECIAL TOOLS 
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Washer Bongue Detail 


— the costly and needless an- 
noyance of loosened parts by using 
EVERLOCK WASHERS on your as- 
semblies. 

Immediately above is an enlarged 
EVERLOCK WASHER tongue. Note 


the tooth construction. The bite of each 


pair of teeth on every EVERLOCK 
WASHER tongue, coupled with the 
powerful spring tension set up by the 
flexing of these tongues, will stop the 
loosening of your nuts, bolts and 
screws under the most severe condi- 
tions. 

A few of the different types of 
EVERLOCK WASHERS that are used 
by the millions on a vast variety of 
products are pictured above. 

Featured is our internal-external 


type EVERLOCK WASHER that has 


Immediate Deliveries 


teeth on both the inner and outer cir- 
cumferences. This type of EVERLOCK 
WASHER is particularly adaptable 
for use on oversized or slotted holes 
One of its many new uses is for an- 
choring or attaching commodities to 
crates to insure safe delivery to desti- 
nation.Solve your fastening problems 
now by using EVERLOCK WASHERS 
on all your nuts, bolts and screws. 
There is an EVERLOCK WASHER 
of the correct size and type for every 


purpose. 


OFTEN OTHER WASHERS HAVE BEEN TRIED, NOW EVERLOCKS ARE SPECIFIED 
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IT IS EASY TO UNDERSTAND ABOUT ALUMINUM AND DEFENSE 


THE WHOLE THING BOILS DOWN to two simple questions: 


1. How much aluminum are America and England going to need? 
There is only one answer: The democracies must have all the 
aluminum it takes to win, and nobody knows how much 
that is. 

2. How fast is aluminum needed? 


We don’t know, for sure, but just as fast as the aircraft plants, 
munition plants, shipyards, and the like, can be expanded to 
use aluminum and other materials for defense purposes. 


THOSE IN AUTHORITY IN WASHINGTON are putting together, day 
by day, expert estimates of what all these defense industries are 
going to need, month by month, clear to the end of 1942. These 
estimates, as issued, are our book of rules. 


FOR MONTHS WE HAVE BEEN, and are now, delivering aluminum 
for defense purposes far in excess of that called for by prior estimates. 


DEFENSE IS NOW TAKING from us over 40 million pounds a month. 
Every American ought to have a picture of just how much 
aluminum that is; here it is: 


Peace-time America, during the nine years from 1930-8, could 
find use for only 14 million pounds a month from us. 


In the busy year of 1939 we had to make only 27 million pounds 
a month to satisfy the civilian needs of this prospering country. 


Suddenly, defense alone needs 40 million a month! 14 million 
(civilian), to 27 (civilian), to 40 (defense) and soon to 50 
and beyond! 


7 ~ * + 

YOU CIVILIAN USERS of aluminum are grand people. 

THE WAY YOU ARE DOING WITHOUT aluminum until producers 
can catch up again with civilian uses is typically American. We are 
sincerely grateful for your understanding. 

IN THIS RECESS you are having to scramble for RECESSITIES— 


other materials which just don’t fill the bill 100%, because there 
is no pat substitute for aluminum. 


IT’S TOUGH ON YOU and it’s hard on us to have to turn 
away temporarily from the friends and pursuits of a lifetime. 


WE HAVE NOT TURNED OUR BACKS! 


WE INTEND that no civilian shall have to forego the things 
aluminum can do best one minute longer than we can help. 


ALUMINUM COMPANY OF AMERICA 
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